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CONDUIT FOR THE 
AVRE. 

THE earthwork and masonry, begun last year, are 
entirely finished from the Auteuil viaduct to the Seine. 
They follow the route as far as to the gate of Boulogne, 
and, from there, running along the Loup du Bois Falls, 
end at the bridge constructed by Eiffel and now ap- 
proaching completion. 

For some days past the operation of putting the 

. pipes in place has been going on. The route is pro- 
vided with these for its entire length. At about 1,600 
ft. from the Auteuil station the sewer has been opened, 
and aseaffolding here serves for the lowering of the 
weed and placed at the exact distance apart that 
they are to have when they are put in position; then 
the pipes are lowered and placed very accurately upon 
the supports. These pipes are 19'¢ ft. in length and 5 
ft. in external diameter, and weigh 11,000 Ib, A special | 
carriage, moved by an electric machine, is 
astride the pipe, which is then lifted by means of jacks 
or hydraulic pumps, four in number, provided with a 
yoke, which is hooked to each side of the supports. 
Nothing remains but to start. The carriage is then 
set in motion, and carries the pipe to its destination. 
Then, by means of the pumps, it is lowered until it 
comes exactly in face of the one that has preceded it. 
There is a special apparatus used for the adjusting of 
the pipes. Finally, after each is in place, the carriage 
runs back to its starting point, while the workmen 
proceed to the work of adjusting and bolting. 

After the pipes have been laid as far as to the gate of 
Boulogne, a new opening will be made, through which 
to lower them, and from there they will extend to the 
Seine and pass over the aqueduct. The reservoirs are | 
at Montretout. The work on them is being rapidly 
pushed forward, and the first ought to be finished next 
year.—Le Monde Illustré. 


THE 


DISTANCE RUN IN EMERGENCY STOPS AT) 
VARIOUS SPEEDS. 


THE table shows distances run with air-braked trains | 
in emergency stops at various speeds. The stops are 


equated on a new basis. This table includes, we be- 
e 
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lieve, all authentic stops, of record, which have been 
made up to this date in this country with a quick 
acting, compressed air brake, operated solely by air. 
Seventy per cent. of the total train weight is braked. | 
The results are such as can be duplicated in actual ser- 
vice with the same proportion of pressure on brake 
shoes.— Railroad Gazette. 
CHINESE RAILROADS. 

LATE advices from Tientsin state that by the direc- | 
tion of the Viceroy the Imperial Chinese Railway and | 
the China Railway Neen, on 4 have been consolidated, 
and the management has been intrusted to Yang Hung- | 
Tien Taotai as managing director. He will have| 
charge of the finances and official matters. 

The position of assistant managing director has been | 
given to Mr. W. N. Pethick, who will have charge of 
the operation of the road and is practically the general | 
manager. Mr. Pethick is a New Yorker, who served in 
our army during the war; he is a practical railroad 
man and has been in China long enough to understand | 
the country and the people welt 

For the benefit of our readers we append a transla- 
tion of General Order No. 1, as follows : 

IMPERIAL CHINESE RAILWAYS. 
General Order No. 1, 1891. 


Notification froin the assistant managing director on 
taking charge of the working staff of the Imperial 
Chinese Railway and China Railway Company. 

MANAGING DIRECTOR’s OFFICE, 
TIENTSIN, Oct. 10, 1891. 

To all employes of the Imperial Chinese Railway and 

China Railway Company : 


WATER OF THE | 


In the first place, the cast iron supports are | 


following instructions from His Excellency: the Grand 
Secretary and Viceroy Li, Director General of Imperial 
| Railways : 


Imperial Railway and the China Railway Company 
be now consolidated and placed under a managing di- 
|rector and an assistant managing director, whose re- 
sponsibilities shall be divided as follows : é 
“Receipts and disbursements of money, employes in 
the finance department, and Chinese official corre- 
vondence and 


accounts, 
“Mr. W. N. Pethick, of my foreign staff, is appointed 


jassistant managing director of both lines, with full | 


| charge of the working staff at the stations, storehouses, 
| wharves, ete. He is not to be concerned with finances, 
finance staff, secretaries’ staff or relations with Chinese 
officials. He is to have control over stations, godowns, 
wharves, telegraph offices, and all interpreters, assist- 
ants, and workmen, both native and foreign, in the 
ordinary course of business. All stores of materials for 
both lines and their issue as required shall likewise be 
in his charge. He will be required to frequently visit 
the stations, ete., and keep careful oversight of them ; 
he is to act justly in employing or discharging people 
as they may deserve, and see that eyery employe faith- 
fully performs his duties, obeys rules, and practices 
economy ; and he is to be careful that native employes 
are properly trained and disciplined, so that mistakes 
and malpractices may be prevented. 

‘*Let those concerned carry out these orders tho- 
roughly, and so justify hope for substantial improve- 
ment in the service. 

“Copies of this order will be sent to Taotai, 
Li Taotai, and General Chou for their guidance.” 

The respective functions of the managing director 
and the assistant managing director are now clearly 
defined ; and it will be my duty to report to the manag- 
ing director any business of unusual importance. 

y special responsibility is the entire control of the 
working staff and of the ordinary routine business of 
the whole line. This has been made by my superiors a 
separate department, in order that one man may deal 
promptly with the numerous matters affecting the 
staff constantly requiring attention. 

On assuming these duties I desire to make known to 
all employes of both lines the plan I intend to fol- 
low, and the assistance I shall expect from every one, 
so that there may be a clear understanding and per- 
fect accord between us. . 

1. Caution.—The most important of all things is 
safety of life and property carried on the line. Every- 
thing else is subordinate to this, and the first care of 


every employe must be to prevent danger. On rail- 
A B 
Fic. 1 Fic. 2. 


THE BURSTING PRESSURE 


ways, the safety of all depends on the faithfulness of 
every man in the service; the fault of one may cause 
great disaster. To obtain safety it is necessary that 
every one should exercise caution and forethought, and 
faithfully perform all his duties. 

2. Diligence.—Duties must be performed promptly 
and See: What should be done to-day must not 
be put off until to-morrow. Opium smoking, gambling, 
earousing and associating with dissolute or idle people 
are prohibited. No one can do his work well without 
exercising self-respect. 

3. Honesty.—Strict honesty must be observed in all 
business. No one must take advantage of his position 
to seek private gain. It is intended to pay all employes 
adequate salaries, so that there will be no excuse for 
speculation, extortion or bribery. Any one found guilty 
of dishonest practices will be immediately discharged 
and handed over to the authorities for punishment. 

4. Courtesy.—This must be exercised at all times, and 
especially toward the public who make use of the rail- 
way. No passenger or shipper must be treated rudely 
or taken advantage of in any way. The railway is for 
the public convenience, and the good will of the public 
will be obtained by courteous treatment. 

5. Obedience.—Orders and instructions given by those 
in authority must be obeyed promptly and fully. Dis- 
obedience of orders wlll not be excu inany one. This 
must be carefully remembered by all who wish to re- 
main in the service. 

I ask all em, high or low, to give heed to these 
matters, and thus contribute to the success and good 
repute of the service. I shall take pains to know per- 
sonally every member of the service, and how he per- 
forms his duties. 
those who exert themselves, and will certainly dismiss 
or have otherwise punished those unworthy of confi- 
dence. Bad conduct or neglect of duty will not be 
overlooked. All should reflect that they are serving 
the country in an important new enterprise which will 
benefit government and people if successful. If each 
does his duty, success will be certain. 

In future, instructions to the staff will be issued in the 
form of general orders, printed in Chinese and English, 
and numbered consecutively. A copy will be sent to 
every employe concerned, and such orders must be 
carefully preserved and frequently read. No one who 
has disobeyed an order need then plead ignorance of it. 


W. N. PETHICK, 
Assistant Managing Director. 


This order seems to be addressed chiefly to the 
Chinese employes, and is a sort of primary instruction 


On October 9, 1891, | had the honor to receive the| foreign staff; the headings, etc., 


“It is hereby ordered that the head offices of the) with control of the working staff and the ordin 


4 accounts, to be in charge of Yang 
Taotai, who shall prepare monthly statements of the 


are omitt 
only the substance of the order : sis Giving 

GENTLEMEN : Having been appointed by H. E. the 

Viceroy to the position of assistant managing director 

ary busi- 

ness of both lines, I beg to inform you that I shal] ive 

special attention to measures for facilitating ‘the 

prompt and efficient transaction of public business, ang 

shall be glad to make such changes as may be for the 
_ good of the service. 

To this end I trust that I may count on your co-oper. 
ation. H. E. the Viceroy having determined to give 
foreign management a fair trial, the duty devolves up- 
on all of us to do what we can to justify this expres. 
sion of confidence in foreign integrity and business 
methods ; for it is the system more than the individual 
that will be on trial. 

I particularly invite your attention to the first great 
essential of success—safety of life and property on the 
line. There are many factors in this problem; and | 
shall always be glad to receive and carefully consider 
practical suggestions bearing on any branch of the 
subject. 

I would also ask you to remember at all times the 
importance of exercising courtesy and forbearance in 
dealing with the natives. There is often much to pro- 
voke or exasperate, but on no account should violence 
be used toward them, save only in defense of life. Nor 
should violent or abusive language be used. Adequate 
punishment for real offenses will be found in discharg- 
ing or fining the offender, or suspending him from duty ; 
and if more severe punishment is deserved, it can be 
administered in due form of law by the local official 
having jurisdiction. It is always possible to exercise 
firmness or do justice without show of violence. No- 
thing causes us loss of prestige more than a habit of 
giving way to angry passions. 

Being in China, | do not expect to take part in any 
rapid transformation scenes. Reform and improve- 
ment will have to work their way gradually, but I hope 
none the less surely and thoroughly. 

Mr. Pethick being an American and familiar with 
American methods, it is probable that they will be fol- 
lowed to a great extent in the management of the road, 
and in building its extensions, should any be under- 
taken hereafter.— Railroad and Engineering Journal. 


THE BURSTING PRESSURE OF CYLINDRI- 
CAL BOILERS. 


SEVERAL correspondents have recently asked for an 
explanation of the rule for finding the bursting pres- 
sure of boiler shells. The following article is offered 
as a general answer to all of these inquiries. 


I shall take pleasure in rewarding | 


or condensed elemrentary treatise on their duties. At 


the same time Mr. Pethick issued the following circular, 
which is especially addressed to the members of the | 


Fig. 1 shows an end view of such a shell, with the 


OF CYLINDRICAL BOILERS. 


Fra. 4. 


thickness pu ely exaggerated. Let us assume that 
when the shell bursts it will separate along the line AB, 
so as to come apart in the manner indicated in Fig. 2. 
Now, although the steam pressure acts perpendicularly 
to the curved shell at every point, as indicated by the 
arrows, yet, so far as blowing the two halves of the 
boiler apart is concerned, the effect is the same as 
though the steam pressure acted vertically against a 
flat plate equal to the boiler in length and equal in 
width to the diameter of the boiler. To make this 
plain, let us consider Fig. 3, which shows each half of the 
boiler with a flat plate welded to it along its open side. 
Now it is a matter of common experience that a struc- 
ture like one of these halves will not move upward or 
downward when steam is admitted to its interior. 
That is, if it were put on a pair of scales the pressure 
of the steam against its inner surfaces would not make 
it weigh less or more than before. It follows, therefore, 
that the total upward pressure of the steam against 
the shell is precisely equal to the total downward 
pressure against the flat plate ; the greater area of the 
curved shell being exactly compensated by the ob- 
liquity of the pressure against it. 

Let us now consider Fig. 4. The total upward 
sressure of the steam against the upper half of the shell 
is equal, as we have seen, to the pressure against a flat 
—_ such as that shown in the cut, extending across 
he middle of the boiler. That is, it is equal to 


Pressure per sq. in. X area of flat plate. 


But the area of the flat plate is equal to the length of 
the boiler multiplied by its diameter; so that the total 
upward pressure, tending to blow off the upper half of 
the boiler, is equal to 

Pressure per sq. in. X diameter < length. 

This upward force is resisted by the strain on the 
boiler shell, as indicated by the arrows at A and 
The total strain on the shell is equal to the strain oD 
one square inch of sectional area multiplied by the 
number of square inches of sectional area that would 
be broken across if the boiler should burst. The area 
of the fracture along each side of the boiler would be 


Thickness of boiler x length of boiler, 


and since there is one such strip on each side of the 
boiler, the total area broken across would be 


2 x thickness x length, 


and therefore the total strain at A and B, tending t0 
hold the boiler together, is 


2X strain per sq. in. of section x thickness x length. 
So long as the boiler does not burst, the force tend 


\> 
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ing to blow it apart must be exactly equal to the force 


ling to hold it together ; so that 
Pressure per sq. in. X diameter x length = 
® x strain per sq. in. X thickness x length. 
This is equivalent to saying that 
Pressure per sq. in. X diameter = 
2 < strain per sq. in. X thickness. 
And this, again, is equivalent to saying that 
Pressure per sq. in. X radius x 2 = 
2 x strain per sq. in. X thickness. 


ten¢ 


That is, 


E, so as to be set at various angles to the axis of the 
shafts, A and B, bearing at its periphery on the o> 
C, at corresponding distances from the center, anc 
varying their relative motions-.acecordingly. The 
peculiarity of the gearing, apart from its extreme 
simplicity, is that the surfaces move together uniform- 
ly, and there is not, it is claimed, that twisting and 
grinding action common to some forms of friction 


gearing. 


IMPROVED SPRING FORGING MACHINE. 
THE engraving given below represents a general 


Pressure per sq. in. X radius = 
strain per sq. in. x thickness. | 
Now, when a boiler bursts it does so because the | 

strain on the shell has become equal to the tensile 
strength of the material; so that in this case our last 
formula becomes 

Bursting pressure < radius = 

tensile strength x thickness. 
This is the ordinary rule for finding the bursting pres- 
sure of a eylindrical boiler, except that it is usually 
expressed in the following slightly different manner : 


tensile strength thickness 


Bursting pressure = 
radius 

The bursting pressure of a boiler shell, therefore, is 
found by multiplying the tensile strength of the 
material in pounds per square inch by the thickness of 
the shell in inches, and dividing by the radius in 
inches. 

In this demonstration we have assumed the shell to 
be a solid sheet of metal, without joints. In practice 
the strength of a boiler is reduced exactly in propor- 
tion to the strength of its longitudinal joints, so that 
we must multiply the result obtained by the foregoing 
rule by the decimal representing the efficiency of the 
joint. (The question of the efficiency of joints has | 
been so frequently and fully considered in the Locomo- 
tive that it is not necessary to discuss it in this place.) 
The foregoing formula therefore becomes 

Bursting pressure = 
tensile strength thickness x efficiency of joint 


radius 


which means that in actual boilers we find the burst- 
ing pressure by multiplying the tensile strength of the 
material by the thickness of the plate and by the | 
efficiency of the joint, and then dividing by the radius. | 

In conclusion we shall give a few numerical examples | 
of the use of the foregoing formula and rule. 

Bxumple 1.—What is the bursting pressure of a steel 
boiler (tensile strength 55,000 Ib.), 48 inches in 
diameter and », inch thick, with single riveted longi- 
tudinal joints whose efficieney is 56 per cent.? Ans.— 
The radius of this boiler is 24 inches, so that the rule 
gives 

Bursting pressure = 
55,000 x 56 + = 401 Ib. per sq. in. 


Example 2.—What is the bursting pressure of a steel 
boiler (tensile strength 55,000 Ib.), 60 inches in diameter 
and “s inch thick, with double riveted longitudinal 
joints whose efficiency is 70 per cent.? Ans.—The 
radius is 30 inches, and the rule gives 

Bursting pressure = 
55,000 x 3g x ‘70 + 30 = 481 Ib. per sq. in. 

Kxample 3.—What is the bursting pressure of a steel 
boiler (55,000 Ib. tensile strength), 66 inches in diameter 
and 34 inch thick, with triple riveted longitudinal 
joints whose efficiency is 75 per cent.? Ans.—The 
radius of this boiler is 33 inches, and the rule gives 

Bursting pressure = 
55,000 x 85 & °75 + 33 = 469 Ib. per sq. in. 

Example 4.—What is the bursting pressure of a steel 
boiler (tensile strength 55,000 Ib.), 72 inches in diameter 
and *¢ inch thick, with double welt butt longitudinal 
joints whose efficiency is 87°5 per cent.? Ans.—The 
radius is 36 inches, and the rule gives 

Bursting pressure = 
55,000 x 3¢ & “*875 + 36 = 501 Ib. per sq. in. 

After we have found the bursting pressure, the safe 
working pressure may be found by dividing the burst- 
ing pressure by a suitable factor of safety. We con- 
sider 5 to be the best factor of safety when all things 
are considered, though we sometimes allow 414 when 
the workmanship is known to be first class, and the 
materials of which the boiler is made have been care- 
fully selected and tested. With a factor of safety of 5, 
the safe working pressures in the foregoing examples 
are as follows: Example 1, 401+ 5 = 80 Tb: in Ex- 
ample 2, 481 + 5 = 96lb.; in Example 3, 469 + 5 = 94 
rat Racage in Example 4, 501 + 5 = 100 lb.—The Loco- 
motive. 


NOVEL FRICTION GEARING. 


_ HERE is an interesting and novel method of vary- 
ing the relative speeds of rotation of two shafts by 


Iretion gearing, by C. C. Yates, of Mechanics’ Falls, 
on n the ends of two shafts, A and B, are fixed 
tone conical wheels. C and C. Between these is an) 

erinediate wheel bearing on both of the cones. 


view of an improved spring forging machine made by 
Mr. Fairbank Brearley, engineer, of Baildon Green, 
near Shipley, Yorkshire. The machine has been so de- 
signed that springs can be forged at one heat. It con- 


A SHOAL WATER SIGNAL, 


Tuts is intended to give a continuous under-water 
look-out, and automatically to give warning of the 
approach of shallow water. fi consists, says the 

tily Graphic, of an inverted wooden kite, which can 
be trailed from the stern of a vessel at any required 
depth to forty-five fathoms. On striking bottom the 
blow, acting on a projecting trigger, releases the slings 
of the kite, and causes it at once to rise to the surface 
and trail in the wake of the vessel. At the instant of 
striking the sudden loss of tension in the wire soundsa 
gong attached to the winch on board. During towing 
the vibration of the wire causes a continuous rattle in 
a sounding box, and the cessation of this noise gives an 
additional indication when the ‘ Sentry” has struck 
bottom. The vertical depth of the kite at any time is 


IMPROVED SPRING 


sists essentially of a pair of shears in the front of the 
machine, a punch operated by slide mechanism, a 
cropper for rounding off the ends of a spring, a 

ueezer for tapering the spring edgewise, and also 
what is known as the “nib and s it”—the slit for 
punching the slot holes and the nib for compressing 
a piece to fit into them ; a chilled roller and plate for 
tapering the spring lengthwise, the former being pro- 
vided with adjustable necks, so that it can be adapted 
to any size of steel suitable for carriage springs. As 
will be seen, the machine is powerfully built, having 
substantial gearing and a heavy flywheel. All the 
punches and shears are operated by eccentrics fitted 
on the main shaft, which is of mild steel.—Jndustries. 


THE NEW GREEK TURRET SHIP SPETZIA. 


THE Spetzia, which, its constructors aver, is the most 
werful warship of its tonnage afloat, has recently left 
aves, where she has just been completed, for the Pi- 


THE NEW GREEK TURRET SHIP SPETZIA. 


reus. She is one of three sisters ordered in France by 
the Greek government, the others being the Hydra 
and Psarsa. The ship’s speed at her trial was 17°5 knots, 
that pace being maintained for three hours. The Spet- 
zia is armored with a continuous belt of 12 inch com- 
pound armor at the water line, and has four inches of 
steel over the remainder of her freeboard. She carries 
three 10°6 inch guns and five 5°9 inch Canet guns, be- 
sides a strong battery of Hotchkiss quick firing and 
machine guns. She has further three torpedo ejectors. 
The Spetzia’s displacement is 4,885 tons, her length 334 
ft. and her beam 51 ft. 10in. She carries a complement 


his wheel or disk, D, is mounted on a swiveling plate, ! of 400 men, 


FORGING MACHINE. 


indicated on the dial plate of the winch. It is not 
intended that the machine should be used at speeds 

ter than thirteen knots. It could be adapted for 
1igher speeds, but this is not considered necessary. A 
captain doubtful as to his position, and anxious about 
the depth of water under him, would hardly steam at 
a ter rate than thirteen knots. 

ith regard to the working of the “Sentry.” The 
kite or sinker is first slung according to instructions 
and it is then lowered to the surface of the water. 
Then, easing out the wire tow line rapidly by means of 
a brake, the heavy end of the sinker dips; the strain 
of the passing water acts on the whole, and down it 


*SENTRV< 


| 


goes straight to its position, the sounding box immedi- 
ately setting up its rattle. On running into the depth 
set for, the trigger strikes the bottom, releases the sling 
of the kite, which floats on the surface. The rattle of 
the sounding box ceases, which the lookout man attend- 


ing the machine reports ; the ship’s speed is slowed, and 
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the sounding verified. With a little practice, one per- 
son can put the sinker overboard, ile the sounding, 
and reel in again. 
Firth of Clyde, a new bank was discovered by its 
means, on Which the depth was found to be as little as 
6', fathoms where the chart showed 26 fathoms. 


NATIONAL MILLING COMPANY'S NEW 


PLANT AT TOLEDO, OHLO. 


ToLEDO being the largest winter wheat market in 
the West and having the advantage of deep water navi- 
gation, excellent railway facilities, besides the benefits 
derived from cheap fuel, being the lake shipping point 
for the numerous coal mines of Ohio and in the oil and 
gas belts, gives that point a great advantage as a manu- 
facturing center, which many capitalists are taking ad- 
vantage of, notably among whom is the National 
Milling Company, in which Boston and Toledo parties 
are interested, and of whieh Mr. C. L. Cutter, who 
has been actively engaged in the flour and milling 
business for over twenty years, is manager and secre- 
tary and Albert B. Cutter treasurer. This concern 
was induced to locate at Toledo on account of these 
numerous advantages which insure everything neces- 
sary to the economical manufacture of their products, 
certainty of an abundant supply of grain (the elevator 
capacity of Toledo being over 12,000,000 bushels), as well 
as the unexcelled shipping facilities, several lines of 
steamers running to Erie, Buffalo, Canadian and other 
lake ports, as well as direct to foreign parts. The 
National Milling Company’s plant is distinguished as 
the largest winter wheat mill in the world, as well as 
being the finest and most complete in equipments ever 
constructed, is favorably located on the Belt Rail- 
road, connecting with the eighteen roads centering in 
Toledo and with a water frontage of 300 ft., and extend- 
ing back 700 ft., each department communicating with 
the company’s docks and switches, of which there are 
seven, With a combined length of over 4,000 ft., and all 


THE 


lapart. The elevator has a capacity of 500,000 bushels 
and is equipped with four receiving separators capable 


| bushel hopper scales, and so arranged that the grain 
jimay be yal before or after weighing, as desired. 
Belt conveyors are employed exclusively in the elevator. 
With their facilities for handling grain they can unload 
and take care of 10,000 bushels per hour from cars and 
| at the same time 5,000 bushels per hour from vessels. The 
| cleaning machinery for each half of mill, aside from 
that noted above, is located in the mill, and consists of a 
| double line, as follows: Two milling separators, four 
| scourers, One screenings separator and scourer, and two 
| magnetic separators. The elevator is provided with a 
| passenger elevator, same as the mill. The warehouse is 
|on the opposite side of mill from elevator and about 50 
| ft. distant, back of which is the cooper shop, where bar- 
rels in suflicient quantities to accommodate the require- 
ments of the mill are made. The packers are located 
on the second floor, from which the finished products 
are discharged by means of ingeniously devised chutes 
either into the warehouse, cars, vessels or docks, as de- 
sired. One section of the mill is in operation at this 
|time to its full capacity. The fact that orders were 
booked for over 25,000 barrels of flour before the mill 
| had started bespeaks the great confidence entertained 
| by large buyers for the management as well as the 
capabilities of this mill. No expense has been spared 
by the company to make this mill unequaled in every 
facility for the rapid and economical handling of grain 
and the finished products, to the end that the cost of 
|} manufacture of their goods might be reduced to the 
lowest possible limit, and in this they have been emin- 
| ently successful. Nordyke & Marmon Co., Indianapolis, 
Ind., furnished the plans and built the mill complete. 


CELLULOID FILMS.* 
By J. DESIRE ENGLAND. 
| For many years past it has been a great aim in pho- 


obliterate the marks of the cutting knife. If one 
a piece of celluloid and moistens it with alcohol, one 


Ina trial of this machine, in the|of handling 15,000 bushels per hour, also four 1,200/| can see very distinctly the lines caused by the knife, 


|The metal plates are either polished or grained, ge. 
cording to the surface required, the polished giving 
the smooth film and the grained the matt surface 
Both kinds are used, but I certainly prefer the smooth, 
Some makers of negative films coat the matt film 
leaving the matt saaiieen at the back. It is no doubt 
very good for retouching, but the negatives take 
longer to print, and also the matt surface is very liable 
to become scratched. The gelatine emulsion is spread 
| over the sheets by means of special aoenen, which 
| produces a film of gelatino-bromide of silver of great 
uniformity. The emulsion is the same as that used in 
the preparation of dry plates, and the film when dry 
is precisely the same as a glass plate, with the excep- 
tion that the support is celluloid instead of glass. The 
great advantage of celluloid films is, of course, the 
lightness and portability; a dozen half-plate films 
weigh about 4 0z., while the same number of glass 
plates will average 3 lb., while in thickness one grogs 
of films will occupy 4 in. and one gross of glass plates 
about I4in. -Another great advantage is that there 
is no fear of breakage. Halation, too, so common with 
Pe plates, is almost entirely obviated by the use of 
ms. 

The films can be kept flat for exposure in the dark 
slide by several means. For small sizes a piece of dark 
sard placed at the back will be found sufficient; this 
applies only to slides in which the rabbet is not cut 
away for the stop of the shutter, as in the slide I haye 
here. The most useful contrivance, however, is this 
film carrier, which consists of a card with light metal 
grooves at the ends. They are very effective, light 
and inexpensive. For very large sizes the plan adopt 
first, 1 believe, by Mr. Warnerke consists of sticking 
the films upon a surface which is always tacky. This 
method is a very good one, but care must be taken to 

‘keep dust from the surface. In my own practice [ 
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arranged in such a manner as to facilitate the handling 
of grain and ground products ina rapid and econom- 
ical manner. The main mill building is 82 ft. x 116 ft. 
with 16 ft. basement; first, second, third and fourth 
stories, each 14 ft., and fifth 22 ft., all easily accessible 
by means of a passenger elevator. 

The mill is divided into two sections, each having a 
capacity of 2,500 barrels and operated independent of 
each other. The half now in operation is equipped 
with 10 in. double roller mills, three pairs high 9 in. 
screenings mills, round reel scalpers and dressers, return 
air purifiers, bran and ship’s dusters, all the design and 

sroduct of the Nordyke & Marmon Co., Indianapolis, 
nd. There are, also, in this section of the mill 10 sieve 
vurifiers, 9 flour and 3 bran packers. A novel feature 


in the pane department is the packing of bran with 
the “Falcon Bran Packer,” manufactured by the 


Nordyke & Marmon Co, This packs an equal number 
of pounds of bran in the same space required by the 
same number of pounds of hard packed flour. 

The power plant is located in a building 75 ft. by 
100 ft., adjoining the mill, and consists of a compound 
condensing Corliss engine rated at 700 horse power, sup- 
plying power for the section of the mill now completed. 
A 150 horse power automatic engine drives no divenhes 
and a separate engine the electric light plant, the in- 
terior of all buildings being lighted by incandescent 
electric lights and the yards and docks by are lights. 
Steam is supplied for the engines by two sets of Ster- 
ling water tube safety boilers. The buildings are heated 
by steam from an independent boiler. A fire pump is 
also located in the power house, which connects with 
hydrants situated at convenient points about the build- 
ings, which, in connection with the automatic fire 
sprinklers with which the plant is equipped, com- 
bined with the judicious arrangement and construe- 
tion of the machinery, reduces the tire risk to the mini- 
mum and enables the insurance to be placed at an un- 
usually low rate in the best stock companies. Power 


is transmitted to elevator by rope transmission through 
a tunnel under railroad tracks, through which grain is 
also conveyed from elevator to mill, which are 36 ft. 


tography to substitute a lighter material than glass as 
a support for the sensitive film for negatives, and un- 
til the introduction of celluloid no substance was 
found to be capable of supplanting glass for the pur- 

' Celluloid, a new material in the arts, dates back to 
about the year 1869. It is a hard, durable substance, 
almost entirely unaffected by acids and alkalies, un- 
changeable under ordinary atmospheric conditions 
and is very tough. It is rendered plastic by heat, anc 
ean be moulded into any desired form. Aleohol and 
acetic acid act upon it, partially dissolving it. It is 
soluble in acetate of amyl, forming a useful, quick- 
drying varnish. It is manufactu in a variety of 
forms. limitations of tortoise shell, amber, and mala- 
chite are produced which defy detection very often. 
The sheet imitation of ivory is used in photography 
as a basis for positives. The variety, however, which 
concerns us mostly now is the transparent kind, which 
is manufactured in sheets 1-100th of an inch in thick- 
ness, and which has a surface like glass. It is as clear, 
and, like glass, is not affected by moisture, which, 
of course, is a very great desideratum for our pur- 

:' The manufacture of celluloid sheets is somewhat as 
follows: A pile of pure white paper is acted upon by 
nitric and sulphuric acids, converting it into nitro- 
cellulose. It is washed to freeit from the acids, and then 
treated with wood — and camphor, producing a 
jelly-like bloek, which is then subjected to great 
sure, which is sustained for several weeks. he block, 
from which most of the spirit is evaporated, is put into 


|eut into shavings of the thickness of the film required; 
each shaving or sheet of film, which measures 50 by 20 
in., is hung up to dry for a period of about three 
months, in order to thoroughly season it and prevent 
any after-change. Each sheet is then taken and rolled 
under great pressure between heated metal plates, to 


* Read before the West London Photographic Society.— Amateur 
Photographer. 


a machine something like a planing machine, and is | 


’S NEW MILL AT ‘TOLEDO, OHIO. 


usually employ earriers which are curved. I find there 
is great advantage in using curved films when the 
full aperture of the lens is employed, as it very mate- 
rially aids even definition. The exposure required is 
the same as that for glass plates. I have found that 
there is no difference whatever whether the emul- 
sion is coated upon glass or celluloid. : 
For development any of the usual developers are suit- 
able, and the films will lie flat, provided that the bottom 
of the dish is first wet. It is not necessary to wet 
the film previous to development, except for larger 
sizes. They are fixed in the same manner as glass 
plates, but care must be taken that the edges do not 
eurl up out of the solution and thereby escape fixing. 
The films when fixed are well washed, and then hung 
by one corner to dry. I find the small clips used for 
fastening neckties useful for drying. Several clips can 
be threaded on a line and several films dried at a time. 
The negatives ean be reduced or intensified without 
difficulty by any of the well known formule, and easily 
be varnished by means of a varnish which does not 
require heat in drying, such as amber in chloroform. 
Celluloid varnish may be used. These varnishes are 
best applied by means of a brush. A very good varnish 
may be made by thinning gold size with benzole, but 
it takes rather a long time to dry. A plan, however, 
which I have lately tried, and which seems to be 
simple, and at the same time very effective, is to dip 
the film after washing and before drying into a water 
varnish consisting of pale shellac dissolved in an aque 
ous solution of borax. This dries with a very hard, 
| impervious coating. 
here are many useful applications to which cellu- 
‘loid may be applied. In Moessard’s cylindrograph, 
which takes panoramic pictures two or three feet ID 
length, the films are inserted in a slide which is bent 
to form the segment of a circle. Another useful appl’- 
cation is in making stereoscopic pictures. The stereo 
scopic negatives can be cut with a pair of scissors, and 
the halves transposed and mounted upon glass, when 
the prints taken will not then require reversing. Very 
quel cloud negatives can be made with the films, which 
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ean be printed from either side. In cases where re- 
versed negatives are required for carbon printing or 
eollotype, @ celluloid negative will be useful, and al- 
though one does not get absolute sharpness by print- 
ing in the ordinary manner, it can be much improved by 
placing the frame containing the negative at the bot- 
tom of a box, so as to cut off all the oblique rays of 
light. By this means one can get sharp pictures. For 
focusing screens, too, the matt celluloid forms an ex- 
cellent substitute for the ground glass. 

I should like to give a word of caution as to sto » 
of negative films. They should be kept, like plates, in 
a dry place, away from gas fumes, and above all, the 
films should not be subjected to too much pressure. 
On account of their being unbreakable, one is very 
apt in traveling to pile a great many things upon them, 
and this is often the cause of peculiar insensitive mark- 
ings upon the negative. Captain Abney has pointed 
out that the effect of pressure upon a gelatino-bromide 
film is to destroy sensitiveness in the parts pressed. In 
conclusion, I hope the few hints I have given will prove 
of service during the coming season. when no doubt 
celluloid films will be very extensively used. 


AN ELECTRO-PLATING PLANT. 


THE London Metallurgical Company (limited) make 
a specialty of electro-plating in which their patent 
“ Areas” metal, which is an alloy largely consisting of 
silver, is alone employed. The advantages claimed for 


srovements consisting in the metal and chemicals used. | the weather, and controlled from just inside the door. 
he articles, after having been cleansed from dirt and | Lights in a stable will be controlled either from the 


grease, are placed in a slate or lead lined tank, as shown | house or stable at will. 
An electric current is then caused | basement will be controlled by a switch placed at the 
| entrance, so that the lamps will be lighted before we 
| enter, and extinguished when we have left. 

which consist of the articles to be coated. The current | 


in our illustration. 
to flow from a battery or dynamo through the anodes, 
which are made of ‘ Arcas” alloy, to the cathodes, 


sing through the electrolyte decomposes the metal 
it holds in solution and causes it to be precipitated on 
the cathodes, the ‘‘ Areas” plates being attacked and 


| dissolved by the chemical constituents thus set free. 


The thickness of the coating is proportional to the du- 
ration of the process. The electric agitator, of which 
we furnish a sketch, is an ingenious contrivance for 
keeping the electrolyte in motion when plating with 
dense or cold solutions, Ordinarily the effect is pro- 


duced by mechanical means, necessitating the employ- | 


ment of shafting and belting, which in the event of 
the vats not being in line becomes very expensive. 
Blowing air through the solutions or using circulating 
pumps are both methods to which objection must be 
taken, as involving considerable expense. Under the 


Areas system electricity itself provides the power. An 


arm is drawn up SS by means of magnets and al- 
lowed to fall gradually by its own weight. 


violent as to stir up the sediment at the bottom of the 


vat. Another advantage of the new form of agitator 


AN ELECTRO-PLATING 


it over silver and nickel plate are mainly that (1) it is 
not readily discolorable when subjected to tarnishing 
influences and not easily affected by acids ; (2) it may 
be deposited to any required thickness in an adhesive 
form impervious to moisture ; (3) it is more elastic than 
nickel, though nearly as hard ; (4) any given thickness 
of *‘ Areas” plating lasts much longer than an equal 
thickness of silver plating, because it requires no polish- 
ing powder to clean it ; and finally (5) it is harder as 
well as cheaper than silver, while closely allied to that 
metal in appearance. A great drawback to silver plat- 
ing is the difficulty experienced in keeping it bright, 
owing to the fact that, when exposed to an atmosphere 
containing even a trace of sulphur (which is always 
found in the air of towns), the sulphur combines with 
the silver and forms a sulphide of silver, which has to 
be removed by means of a polishing powder before the 
silver can be restored to its natural brightness, result- 
ing in rapid destruction of the silver plate. Silver, 
electro-deposited, has often the disadvantage of being 
comparatively soft, and is soon worn off the prominent 
parts of the coated article, the baser metal thus be- 
coming exposed. Nickel plating, although cheaper, 
has amore limited field than silver plating, because, 
among other reasons, it is unsuited for some kinds of 
g00ds. Moreover, it cannot be deposited to any re- 
quired thickness, and is liable to erack and peel off on 
account of its great hardness and brittleness. Nickel 
plating may be porous, too, allowing moisture to pene- 
trate to the baser metal, so that it is held to be of little 
use for protecting iron and steel, and in point of color 
. is always inferior to silver. ‘ Areas” plating is said 
pe hone of these drawbacks, and may be employed 
fittings, chandeliers, yacht fittings, surgi- 
on c entistic instruments, cycles, lamps and reflect- 
: » and the multifarious uses to which electro-plating 

lay be devoted. The process is similar to that em- 


Ployed for silver and nickel electro-plating, the im- 


PLANT. 


is that it can be left working through the night by a 
battery or accumulator.—/ronmonger. 


ELECTRICITY IN A MODERN RESIDENCE. 
By H. WARD LEONARD. 


USES. 


| 
THE uses of electricity in a residence may be treated 


under the following heads : 
1. Electric lighting. i 
2. Electric power. 
3. Electric heating. 
4. Electric bells, annunciators, ete. 


ELECTRIC LIGHTING. 


The incandescent ‘lamp is without dangerous heat, 
is free from odor, absolutely clean, and is controllable 


at the lamp or from a distant point if desired. Hence, 


the lamps may be placed anywhere desired, and we are 
not limited, as with gas, to a rigid fixture placed in the 
midst of a large space and with the lights all neces- 
sarily pointed upward. 

The lamps can readily be placed upon the ceiling or 
walls, or in recesses made in them for the purpose. 
The fixtures can be made of any conceivable design, 
and lamps of any candle power and color be placed in 
any position upon them. 

In lighting a residence, we should dismiss from our 
minds all preconceived notions based upon the use of 
gas and oil. 

Where do we want light? How much? Of what 
character ? and where controlled from? Make such a 
specification and give it to a concern experienced in 


This mo- 
tion entirely overcomes any tendency in the electrolyte 
to form layers of different density and, as a conse- 
quence, of uneven plating, and yet the action is not so 


| sired to use. 
|exist. The commercial systems of electric lighting have 
| become as fixed, as regards the interior wiring, as have 
| the gas systems; and to-day it is possible to wire a 


Lights in a cellar or dark 


Every bed room, closet, store room, ete., will be 
lighted by a lamp which lights up automatically as we 


|open the door, and is extinguished when the door is 
| closed. 


The convenience of this device can only be 
appreciated by those who have had experience with it. 
In many places in the house we will have a lamp which 


| can be operated either at full candle power or at a very 


much reduced candle power at will. 

In the parlors we will have all the beautiful effects 
—— by piano lamps, banquet lamps and fairy 
amps, without any of the ape Accompanying care, 
danger, heat and disagreeable odor. 

Every room will have a switch placed beside the 


| doorway, so that the lamps can be most conveniently 


controlled by a person entering or leaving the room. 

In such a house the most timid child, of but a few 
years, will go anywhere with safety and without fear, 
lighting and extinguishing the lamps as desired. 

The lamp bulbs will be clear, frosted, colored or opal- 
escent, as occasion requires. We will have, in every 
place desired, the softest, steadiest and coolest light 
obtainable. 

The most beautiful effects can be obtained in the 
dining room and upon the dinner table. Electric can 
delabra can, if desired, be used which will be identical 
in appearance with those using candles. 

Pictures can be lighted in a manner entirely im 
possible with gas. 

The most delicate and beautiful colors in paintings 
and decorations retain indefinitely their original 
beauty, since the bleaching and blackening effects of 
gas are entirely absent. 

It is probably but little appreciated, but entirely 
true, that the greatest expense due to the use of gas in 
a handsome residence is the depreciation it effects up- 
on the costly materials in the residence, rather than 
the bill for the gas itself. 

A few years ago there was a probability that the wir- 
ing of a residence wouid, in the future, fail or prove un- 
suited to the system of lighting which it would be de- 
This condition of affairs does not now 


building for electric lamps with a wuch greater cer- 
tainty that the result will be permanent, satisfactory 
and suited to future use than is possible in the case of 
gas piping. 

If the building is not to be lighted for some time, it 


| should be equipped with a system of insulating electric 


conduits which make it possible to draw in any wires 
desired at any time in the future, or to replace wires 
previously drawn in. 

COST. 


The first cost of wiring varies widely. An average 


| figure will be about two dollars and a half a lamp; but 
| in some instances it will be as low as one dollar and a 


half per lamp, and in others as high as four dollars per 
lamp. It will rarely exceed these figures when a res- 
idence is wired throughout. 

The charge for current is, for the same result, about 
the same as gas. The current used can be accurately 
recorded by an electric meter; hence, the bill will be 
exactly proportional to the consumption of current. 

ELECTRIC POWER, 

The most conspicuous and important application of 
electricity for power in a residence is for op- 
erating an elevator. It is possible to-day to have ina 
residence an electric elevator which is reliable, simple, 
safe, convenient and economical to operate. 

There is no engine, pump, tanks, pipes, valves and 
the multiplicity of devices which are required for the 
steam or hydraulic elevator. 

There is no noise, heat nor smell accompanying its 
use, and it is always ready to operate, and can be op- 
erated with perfect safety by a child. 

There is no hand rope, the control being effected by 
the movement of a small electric switch in the elevator 
car itself. 

The motion of the elevator is perfectly smooth, and 
it can be made to go at any speed in either direction. 
It is automatically stopped at the top and bottom 
floors, and no accident can occur, even though the 
electric supply should fail entirely. 

An elevator boy is unnecessary, as the elevator can 
be controlled from any floor and brought to the de- 
sired floor, when the elevator door can be opened, but 
not until then. While the elevator door is open it is 


|impossible to operate the elevator from any of the 


floors, so that there is no danger of any movement of 
the elevator while a person is getting in or out of it. 
The first cost of such an elevator will be from $2,000 
to $3,000. The expense for the current for operating it 
will, in ordinary instances, not exceed $5 per month, 
and the cost of maintenance will be but a few dollars 


| per year, as it is entirely simple, and requires almost 
attention. 


No greater luxury than a passenger elevator can be 


| placed in a residence ; and it has been only very re- 
cently that such a luxury could be provided; for in the 
ease of a hydraulic elevator, the water for which was 
pumped to a tank above by means of a steam engine, 
gas engine or electric motor, the complication and ex- 
pense of attention and maintenance were practically 
prohibitory, and the unreliability very annoying. 


Many complex methods of operating directly by an 


electric motor have hitherto been attempted, and 
many are still upon the market ; but in order that an 
elevator shall be worth having in a residence, it must 
be entirely free from complex apparatus and must be 
always reliable, simple and smooth in its operation; 
and it has been only very recently that a direct method 
of operation has been developed which is free from the 
complication of rheostats, brakes, solenoids, ete., 
which have characterized the electric elevators hereto- 
fore, and rendered them uncommercial except in expert 
hands. 


Other applications of power in a residence are the 


such electrical construction work, and the desired re- | operation of dumb waiters, small ventilating fans, ice 


sult will be obtained in every case. 


‘cream freezers, the pumping of water, ete. 
If we have outside lights, they will be unaffected by | 


The dumb waiter will need a motor of perhaps \ 


| 
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horse power, costing, with its gearing, perhaps $150, 
A small eleetric ventilating fan will cost about $25 
complete. An ice cream freezer will require a quarter 
or half horse power motor, and will cost complete from 
$100 to $200. An automatic electric pump will cost 
about $200. 

The expense of operating all of these convenient de- 
vices will probably not exceed $50 per year, even when 
used a great deal. 

ELECTRIC HEATING. 

Heating by electricity is, generally 
most extravagant luxury obtainable from its use. 
Hence the heating of large spaces continuously would 
be out of the question, except where power has but 
little value. 

But when we wish «a perfectly controlled, safe, in- 
stantaneous heat for occasional use, we can obtain it 
readily, conveniently and economically by the electric 
current, 

For instance, electric flat irons can be operated in a 
most satisfactory manner by making connection in any 
incandescent lamp socket. The flat iron, 
seconds, reaches a sufficient, but not scorching, heat, 
and remains at this heat continuously. The cost of 
the flat iron is but a few dollars, and the cost of oper- 
ating about five cents per hour. 

Various cooking operations, such as boiling eggs, mak- 
ing coffee, cooking batter cakes, etc., can be performed 
in a most perfect and convenient manner, and the de- 
velopment of the uses of electric heating for cooking 
operations will be very rapid in the immediate future. 
ETC. 


EKLECTRIC BELLS, 


With the introduction of the incandescent light into 
a residence the nuisance of inoperative electric bells 
ceases. Having a constant source of electric supply, 
we are no longer at the mercy of the battery which has 
* run-down,” nor will we need the high-priced services 
of the so-called electrician, who has been with us so 
much in the past. 

In a residence having incandescent lamps, our elee- 
tric bells, annunciators, etc., will be always perfeetly 
reliable, and will require no attention whatever for an 
indefinite period. 


COUNTRY RESIDENCES. 


A few residences in this country are supplied with 
individual electric plants. But, aside from the first 
cost, the care and expense of maintenance has made 
such instances very rare. 

It is now possible to utilize a windmill for an isolated 
residence plant, so that in an extremely simple man- 
ner the windmill will produce electricity for lighting, 
operating an elevator, chopping feed, sawing wood, 
ete., ete, 


keeping up the service when there is no wind. 

The great difficulty has heretofore been to govern 
the windmill, and many unsuecessful attempts have 
been made in this line. 

The present and successful method, however, makes 
no attempt to govern the windmill ; but in a very 
simple manner provides means so that, whether the 
windmill goes fast or slow, the dynamo for the inean- 
descent lamps is operated at a constant speed ; and 
hence, maintains the lamps at a constant candle 
power. 

The cost of equipping a country residence with 
such an electric plant complete, with wiring, windmill, 
dynam, storage batteries, ete., is about $1,500, and the 
expense of operating will be almost negligible. Where 
several residences are lighted from one such plant, the 
cost per residence can be made much lower than the 
figure given. 

The safety, convenience and adaptability to use for 
‘any lighting or power will make such plants very nu- 
merous in the immediate future, especially along the 
sea coast, where the wind is more reliable than inland, 
and where, therefore, the size of the storage battery 
can be extremely small, and its use only exceptional. 
Electrical Review. 


IMPROVED ELECTRIC HEAT ALARM. 


THE little device here shown is for use in connection 
with journals and other parts of machines where inju- 
ry is liable to be occasioned by overheating through 


j 


ELECTRIC HEAT ALARM. 


friction or other causes. It is designed to give an alarm 
automatically when the heat begins to be excessive. 
The most essential portion of the device consists of a 
metallic cylinder made up of two sections. The lower 
section, which is closed and solid at one end and open 
at the other, is provided with an inside thread at the 
open end. The upper section is fitted with a shoulder 
and outside thread, so as to screw into the first section 
as a plug, forming one cylinder. Extending from this 
shoulder is a projection shaped like the frustum of a 
cone, of such length that when the two sections are 
screwed together it reaches very nearly to the bottom 
of the lower section. A small hole through this pro- 
jection connects the hollow parts of the two sections. 

Within the upper section a bard rubber non-conduct 

ing plug is screwed. Through this last named part | 


speaking, the | 


in a few) 


A small storage battery is used to provide means of | 
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a metal spindle passes, connecting at its outer end 
with one of the poles of an electric battery. The 
other battery connection is the set screw in the upper 
section. A nut holds the spindle in position : 

For operation the first section is os filled with 
mereury, the two sections serewed together, and the 
device is then fixed to the journal box. Excessive heat 


causes expansion of the mercury, and forces it through | 


the hole connecting the two sections, bringing it into 
contact with the spindle, thus completing the cireuit 
and giving an alarm by means of an electric bell. The 
alarm was designed by Morril 8. Pierce. 


ELECTRIC PROCESS FOR MANUPAC- 
TURING CHLORINE AND CAUSTIC SODA. 


Eacu of the elements of Gireenwood’s eleetrolyzer 
consists (Figs. | and 2) of an iron eylinder, a, which 
serves as cathode, and is connected at ¢ to the negative 
| 


» 


~~ 


FiGs. 1 AND 


'pole of a dynamo; of an anode, d, of metal-coated 
carbon, connected at ¢ to the positive pole, and in- 
sulated from the cathode by a piece of slate, f; and 
finally of a.porous partition, g, which divides the 
element into two parts, 7, for the soda; A, for the 
chlorine. This partition is formed by piling on top of 
each other a number of beveled circular troughs of 
glass, porcelain, or slate, filled with a porous matter 
resisting the action of chlorine, such as asbestos or 
»owdered steatite ; it prevents the chlorine given off at 

from getting access to the soda, which latter is sepa- 
rated at / from the electrolyzed sodium chloride. 

The two compartments, é and /, are originally filled 
with a solution of sodium chloride from the bottom, 
by means of the tubes, / and m, fed separately from 
the reservoirs, 0 and p (Fig. 3). The solution circulates 
rapidly from the bottom to the top, so as to reduce 


Fig. 3. 


polariantion toa minimum ; the chlorine is given off at 
and the soda at /. The electrolyzed solution is 
pumped back from the reservoirs, g and r, by the 


pumps, s and ¢, into the feeders, o and p, until it is suf- | 


ficiently decomposed, and p is filled with a solution of 
caustic soda and a little common salt, which are subse- 
quently separated by evaporation. The chlorine 
escapes through the porcelain covers, a4, by means of 
enameled iron pipes, ¢ r. . 

The cylindrical elements of the apparatus can be 
replaced, as shown in Figs. 4 and 5, by rectangular 
elements with iron cathodes, 7, metal-coated carbon, d, 
and porous partitions, gy. The solutions circulate as 
before through the tubes, / m, to the compartments, / 
and é, containing the soda and the chlorine. 

he anodes of metal-coated carbon are prepared by 


plates 
of retort carbon placed in a frame, so as to form one 
| large plate hollowed out in the center, and formed into 
a compact mass, by pouring melted type metal into 
| the center. This type metal may contain copper strips 
| so as solidly to bind together the constituent parts of 


eopper-plating and afterward tin-plating small 


Pie. 4. 


Fra. 5. 


the plates, and the carbons must be made impermeable 
to the electrolyte by saturating them with paraffin. 

By this process, which is now being experimentally 
used by the Chlorine and Caustic Soda Syndicate, 
London, it is said one ton of common salt can, aceord- 
ing to Mr. Preece, be decomposed at the cost of sixty- 
eight shillings, and caustic soda and chlorine produced 
at about one-third their present market price. 


“NOTE ON THE CONDUCTIVITY OF PEROXIDE 
OF LEAD. 
By JOHN SHIELDs, Ph.D., 
WHEN a solution of sodium lead tartrate is electro- 
lyzed, hydrated peroxide of lead separates out on the 
vositive electrode. The formula ascribed to this perox- 
ide by Wernicke and Streintz is H.PbO_, and a sample 
which I analyzed contained: 


Found, Theory. 
| 6-4 70 
1000) 100-00 


which corresponds sufficiently well with the theory. 

In order to decide whether peroxide of lead and its 
hydrate conduct electricity like the metals or like elee- 
trolytes, pure peroxide was prepared by Wohiler’s 
method (Journ. fur Prakt. Chemie, vol. xe., p. 383), 
while the hydrate was deposited electrolytically from 
a solution of sodium lead tartrate on a sheet of plati- 
num. The hydrate was washed thoroughly with water, 
aleohol, and ether, and allowed to lie in the air until 
its weight remained constant, when it possessed the 
composition given above. 

he first method employed was the following. The 

chemically and electrolytically prepared peroxides 
were pressed into circular disks 13°3 mm. in diameter, 
which were then firmly clamped between two platinum 
— connected with a battery. After the current 

ad passed for a considerable time the battery circuit 
was broken and at the same moment the plates were 
placed in connection with a sensitive galvanometer. Al- 
though the experiments were repeated several times, 
no deflection of the galvanometer could be observed. 
Now, if either of the peroxides conducted electrolyti- 
cally, decomposition would have ensued on passing the 
current of electricity, and consequently a polarization 
current would have been obtained on breaking the 
battery circuit and connecting with the gaivanometer. 
As neither of the peroxides gave such a current, we 
— conclude that both conduct electricity metalli- 
eally. 

The result stands in direct opposition to that of 


Streintz (Wied. Ann., xli., 104), who found that chemi 
cally prepared peroxide of lead conducted like a metal, 
while the hydrated peroxide behaved like an electro 
lyte. I therefore determined to repeat the experiments, 
using another method, namely, that employed by 
Streintz. Fig. lis a diagram of the arrangement. 

| glass tube, A, is closed at one end with a piece of clea! 
metallic lead or platinum as the case may be, and inte 
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the tube is pressed the substance to be examined. |high potential are obtained from an induction coil of a 
This is connected with dilute sulphuric acid contained | special form, and receiving in its primary a special os- 
in the beaker, B, by means of a moist cotton thread. ‘cillatory current. Mr. Tesla sends the current from an 
In the beaker stands a rod of amalgamated zine. The | alternating dynamo into the primary of a transformer, 
difference of potential between the zine and the lead |the secondary being connected through a magneto- 
or platinum 1s measured with the electrometer, E (in static interrupter to two brass —— between which a 
this ease Ostwald’s form of the capillary electrometer | series of discharges takes place. From these knobs 
was used, and the potential difference obtained by com- | are taken leads to the primary terminals of an induc- 
ngation). 5 : | tion coil, not directly, however, but through a capa- 
Now. if the substance contained in A conducts like a | city formed by Leyden jars. It is thus seen that when a 
metal, we may replace the lead by platinum or any | spark occurs at the brass knobs, an oscillatory dis- 
and the potential difference will always charge surges through the added capacity and the 
remain the same. On the other hand, if the substance — of the induction coil. The rate of these oscil- 
in A is an electrolyte, we will obtain a certain differ-| lations is about one million per second. The effect of 
ence of potential between zine and lead, and if we | the passage of this current, a the primary, is to 
substitute platinum for lead we will obtain another | produce at the secondary terminals a current, not only 
potential difference, and so on for all the different | of high frequency, but of high potential. 
metals. When phenomena such as those developed by Mr. 
| found it convenient to prepare several tubes, half | Tesla are brought before us, it is usual to seek out, on 
of which were closed at one end with freshly scraped the principle of reversibility, the complementary set 
lead and the other half with platinum. The following | of facts, advancing from where they stop, to find a re- 
results were obtained: 
\Chemically Prepared Perowide of Lead. 


Potential difference Zn—Pb 2°13 volts. from electrodes, when acted upon by solar rays. In 
+“ = Zn—Pt 214 * the Philosophical Magazine for March, 1891, Professor 

Minchin writes: “‘It is conceivable that a photo-elec- 
Blectrolytically Prepared Perowide of Lead (Hydrate). | trie battery may yet be found which will simply act as 
I a transformer of the energy it receives from the sun, 


other metal, 


such a line of thought leads us to the endeavors of 


P ; on while its own materials, being merely the implements 
Potential difference at = volts. used in the process, may be almost wholly unmodi- 
fied.’ 


This sample was thoroughly washed with distilled) The latest experiments with photo-electric cells have 
water and dried in the air. established the remarkable fact that when a suitable 
These experiments confirm the result obtained by the | capacity is connected to them, they can be changed 
first method, and as this does not agree with the obser- | from an insensitive to a sensitive state by the action of 
vations of Streintz, a fresh quantity of peroxide was | a Hertz oscillator at a distance of many feet. How is 
prepared electrolytically; it was washed with water, | this? Another analogy lies in the fact that of the 
aleohol, and ether, and then af once pressed into the | liquids used in connection with the original experi- 
tubes and the measurements made. /ments with silver plates, those which were fluorescent, 
‘such as eosine, sulphate of quinine, and fluorescine, 
Hlectrolytically Prepared Perowide of Lead (Hydrate). | seemed to suggest a connection between fluorescence 
Il. | and the electrical effect. It would be a revelation, in- 
. : P | deed, if the light of Mr. Tesla’s experiments could be 
Potential difference Zn—Pb 192 volts. | found to illuminate the mysteries of those of Professor 

Zn—Pt Minchin, and vice versa. 

The idea of using electric lamps, without the inter- 
vention of leads, will remind some of our readers of the 
extraordinary telephonic experiments of Professor Dol- 
bear, when he delighted his audience by removing the 

| wires connected to his receiver, and fixing the instru- 
ment some yards away from the terminals, invited 
those that had ears, to hear. There is, of course, a 
great distinction to be drawn between these results 
and those of Mr. Tesla. The nature of the undula- 
| tions in the two cases is probably widely different. 


The potential differences observed are in all eases 
independent of the metal in direct contact with the 
substance examined, and therefore we must conclude 
that perowide of lead, PbO. as well as its hydrate, 
H,Pb0,, conduct electricity in the same way as the 
metals, 

Opportunity was also taken to make an approximate 
determination of the resistance of the peroxide of 
lead, and no change in this was noticed on heating to 
115° C. 


C.G.S. Units. | If to the genius and imaginative mind of Mr. Tesla 

Specific resistance of the chemically pre- 'the number and complexity of ideas revealed by his 
ee are 559 x 10° | experiments are so great that he owns himself lost in 
Specific resistance of the electrolytically them as in a forest of thoughts, to others the dark- | 
prepared peroxide........ ....... 6-78 x 10° | ness must be deeper still. Yet, though we cannot even 


Leipzig, December, 1891. —Chem. News. see the trees, we are grateful to our distinguished 
oo — | visitor for cutting us a little path, leading us a little 
'way, and refreshing us with his great enthusiasm.— 

NIKOLA TESLA. | The Electrical Review, London. 
It was not to be expected that in the short evening | sa eteemmeing 
at his disposal, and with such a host of experiments to | “ 


be performed, Mr. Nikola Tesla could do more than OPEN-HEARTH STEEL CASTINGS. 
indicate, merely, the kind of way in which the remark- 


able results of his untiring labors were obtained. So By Mr. J. A. Herrick, M.E., New York City. 


various were the phenomena, that even the lecturer THE object of this article is to deal in a general way 
was from time to time in doubt as to the best way of with the most recent machinery and its arrangement 
presenting the delectable feast to his guests ; and so | as used with the open-hearth system for making steel 
incomprehensible were the effects that he confessed, castings. The first open-hearth castings produced in 
*T cannot see the forest on account of the trees.” the United States regarding which the writer has any 

Already the work of Mr. Tesla, with regard to cur- knowledge were made in 1872. These castings were 
rents of high frequency and high potential, had been satisfactory and went into active service, but owing to 
received and appreciated in this country, as far as the difficulties and high cost of manufacture and the 
printed descriptions could make it plain tous. But limited uses at that time of steel castings, their manu- 


something more was needed to impress us with the facture was discontinued, and the plant was used en- | 


true sense of its importance. We wanted tosee the phe- tirely for ingot steel. Since that time the peculiar 
nomena themselves, and to have before us the man | adaptability of open-hearth steel for all sorts of steel 
who had deciphered them from nature's infinite book | castings has received more and more attention. Fur- 
of mysteries, | naces, processes, moulds, ete., have been steadily im- 

The lecture given before the electrical engineers at | proved until now—after twenty years—some of the 
the Royal Institution, Feb. 10, was only the second | most magnificent plants in the world are largely de- 
which Mr. Tesla had ever given in public. At the in-| voted to open-hearth casting purposes, and the pro- 


vitation of the managers of the Royal Institution, the | duct is more and more used every year for railroad, | 


leeture was repeated the next day to its own members. | structural, general machinery, and naval purposes. It 
There were large and distinguished audiences upon | is true that uniform excellence has not yet been at- 
beth occasions, which were enlivened, on Feb. 11 es-| tained, and many of the minor details still remain to be 
pecially, by the presence of ladies. fully solved. But the open-hearth steel casting indus- 

The first lecture which Mr. Tesla delivered on the try has made such rapid strides in recent years, and 
subject of high frequencies and high potentials was | has attained such respectable proportions, that it must 
given before the American Institute of Electrical En-|be conceded that it has passed the “ experimental 
gineers, at Columbia College, N. Y., in May, 1891. Itis| stage.” Those pushing it have every reason to be 


reported upon in our columns for July and August of | proud of the achievements already attained, and to be | 


that year. most sanguine of the results to be still further secured. 
With researches on high rates of discharge we natur-| In no other line of work has individual energy and 
— connect the names of such men as Crookes, Ray- | skill found greater scope, or capital been better re- 
eigh, Spottiswoode, and De la Rue. It would appear, | warded. Until within some eight to ten years ago 
_ that Mr. Rankin Kennedy had already demon- | most of the substantial progress had been made abroad, 
Me Teo possibility of lighting by the means which | particularly in England and France, where the demand 
pote = as followed, when, in 1882, Mr. Kennedy pa- | has created the industry. In England the furnaces and 
oa « oe «a methed for “ Intensifying fluores- machinery have been largely perfected, while in France 
al and Pp 1osphorescent electric lighting, whereby | the mixtures of steel and the alloys for solidifying and 
oe - rendered serviceable for illuminating pur-| purifying such mixtures have received the most atten- 
pore and apparatus for effecting the said intensifi- tion. The English have also been most fortunate in 
Throust hi s |having a cheap supply of the best refractories, the 
one ushout his lectures, Mr. Tesla has shown a deep | ganister there being composed of pure silica, with just 
se of his appreciation for those who have been be-| enough of other oxides to make a natural binder. 


fore him in the field, and everywhere he has specially | Artificial binders are 'not needed, and any liability to) 
finally prepared for s 


fear iedged his indebtedness to Mr. Crookes, whose form gases in the moulds from such combustible bind- 
tive ine ittle book he declares gave him the initia- | ers is almost entirely obviated; hence the progress of 
To all A or in the direction of electrical discharge. | the art in England has been most rapid, until at the 
he = 10 Would claim _— in this or any research, | present time large and well equipped open-hearth steel 

ommend a careful reading of the eloquent little | casting shops are to be found in almost every import- 


Speech with which Mr. Tesla replied to the vote of | ant steel works in England and also to almost as great | 
|the utmost advantage a movable track is added, so 


hanks on Feb. 11 at the Royal Institution. For this | an extent on the Continent. 


turn path with new beauties. In this case the result of | 
‘experimenting with the open-hearth system is the ap- 
Becquerel and Minchin to obtain currents and E.M.Fs. | 


therefore, fully abreast in our line of refractory mate- 
rials of all sorts and proper stock and mixtures. The 
same may be said with reference to this line of furnaces 
and their appliances, and the general labor-saving ar- 
rangements needed for commercial success. While this 
system, when properly worked, furnishes steel castings 
which leave nothi to be desired, still considerable 
remains to be learned regarding the working out of its 


‘details. Judging the future by the past, one may con- 


fidently predict that these incidental difficulties will 
be readily overcome. Properly melted metal and 
suitable moulds are the essentials for making perfect 
castings. The furnace itself is one of the most import- 
ant features, and must have sufficient power to prop- 
erly melt and completely amalgamate the entire 
charge. The furnace must be arranged so that it can 
be readily handled and the degree and character of 
the heat changed at will. Cold metal means poor cast- 
ings. A furnace perfectly adapted for inget making is 
often wholly unable to turn out sound low-carbon cast- 
ings. 

One difficulty experienced by most parties on first 


parent undue amount of shrinkage of the metal in the 
moulds. This can be practically overcome by the use 
of the proper precautions in making the melt and in 


| handling the moulds. The open-hearth is the best sys- 


tem yet devised for maki ona fide steel castings, 
and can also be recommended for its marked economy. 
No faney or expensive stock is required. Ordinary 
low-priced stock by this system is capable of producing 
metal of the highest degree of excellence. In proof of 
this the fact may be cited that the furnaces erected 
by the writer are now regularly making soft metal, 
testing from 58,000 to 67,000 Ib. 'T. S., and from 15 to 
2416 per cent. elongation, according to temper and 
quality, the tests having been made under government 
inspection. One very important advantage results 
from the fact that these castings need no annealing for 
ordinary uses, and are only so treated for special gov- 
ernment work. Hence a great economy of time is also 
effected. Reference is now made to the plan mentioned 
above. Great latitude is allowable in the choice of the 
construction and material adopted in such a structure. 
The cheapest method is to erect a balloon frame of 


, wood, the same being covered with corrugated sheet 


iron, suitable ventilation being provided at the roof. 
The building must be strengthened proportionately if 
an overhead crane is to be used. If the building is 
made of brick and iron, or of iron alone, the expense 
will necessarily be largely increased. The most conve- 
nient dimensions are about 60 ft. in width by 200 ft. in 
length and 30 ft. in height, clear of the trusses. The 
length and height may be increased if needful. An 
annex extends along one entire side of the main build- 
ing. A similar wing covers the ovens on the opposite 


‘side, while a small building at the extreme corner 


of the main building accommodates the gas producers. 

The principal feature of the plant is the open-hearth 
furnace. This is of 10 to 12 tons capacity, and is cen- 
trally located at one end of the main building. The 
charging floor is some 7 ft. above the foundry level, and 
is about 40 ft. by 25 ft., and is formed of cast or wrought 


iron plates carried by suitable columns and beams. 


Upon one corner of this floor a small testing laboratory 
is arranged. At the opposite corner is located a suit- 
able hoist for elevating the materials for charging the 
furnace and also the coal for the producers. A plat- 
form scale is located directly in front of the hoist on 
the lower floor. A bridge, 12 ft. above the ground 
level, connects the hoist with the coal platform of the 
producers. In larger plants a railroad siding delivers 
the coal directly upon the producer floor, but here it is 


‘not really needed. Two-pound Herrick producers fur- 


nish the gas for the plant and deliver into an overhead 
lined gas tube, which in turn is connected with the gas 
valve of the furnace. A flue below the furnace bed 
furnishes the gas for the ladle. This is heated by a 
blowpipe flame of gas and air, the air being driven by 
asmall fan. The tapping platform is directly in front 
of the furnace, and on each side of the spout. The 
ladle, which hangs from a suitable crane, receives the 
molten metal and delivers it to the moulds, which, with 
a jib crane, are arranged in circles. A jib crane is the 
best where many moulds are used. It works the fast- 
est, both in setting and knocking out the flasks, and 
the metal can be poured more quickly into a large num- 
ber of. moulds. he jib crane is of twenty tons capa- 
city, hoists and lowers and also trolleys by power, fur- 
nished by steam engines, directly attached to the crane. 
Revolving the crane by hand is preferable for this 
elass of work. A plain 12 ton traveling crane ma 

very conveniently be used in connection with the ji 

crane, the latter swinging underit. A 10 and a5ton 


jib crane can be used together if desired, to replace the 


12 ton traveling crane. 

For drying the moulds and cores three ovens of im- 
proved construction are used. They are provided with 
tracks, front and back doors, and with fireplaces—one 
stack serving two ovens. For ordinary work these 


|ovens are made about 40 ft. long, 15 ft. wide, and 8 ft. 


high. A pit track, in front of the ovens, is used when 
the jib cranes replace the traveler. A pit furnace is 
used for annealing large castings. The moulding floor 
annex contains a cupola and adjuncts, which can be 
used for making the cast iron flasks needed for open 
hearth moulds. The annealers, heating furnace, etc., 


'are useful for special work, to straighten and finish 


castings when needful, but their use is not imperative 
for any ordinary plant. A railroad track connects 
with the main floor, and a suitable crane serves both 
annealers. The chipping shop, where the castings are 

i ment, is at the opposite end of 
the annex. A rail track and turntable connect 
this shop with the other parts of the foundry and the 
shipping department. A small overhead crane runs 


'the entire length and serves the necessary machine 


tools and saws. In order to utilize the 20 ton crane to 


4 4} have printed it in our columns. 
1a8 Inany more things in view than those 
mee to us recently. Nota third of the ex- 
account te had prepared ‘were actually shown, on 
fore. to A the limits of time. It will be well, there- 
until Mr Tole any criticism or discussion of the results 
esla has had the of describing 
m detail; this, we believe, he intends to do 


t 
hrough the press at an early date. 
May be observed that the high frequency and 


The rapid extension of the system in the United | that the empty flasks and the sand, after pouring, can 
States only commenced about eight to ten years ago. | be rapidly removed, and the space again filled with 
The progress made in these last few years has been| new moulds. The railroad system allows the burnt 
rapid and most gratifying. The efficiency of many of | sand to be easily removed to the opposite end of the 
the older plants has been notably increased by the ad-| main floor, where it is renovated and prepared for 
dition of these new furnaces. The continued erection | further use. 
and successful operation of new plants using these fur-| Attention is now invited to a few of the salient fea- 
naces also bear witness to its ability to fill a long-felt | tures of the open-hearth furnaces as described in this 
want. Grave difficulties caused by the lack of natu-| article. The simplicity of design and the cost of con- 
ral supplies have been overcome here, We are now, | struction is reduced to a minimum, These furnaces 
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have run from fifteen to eighteen months single turn, 
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|sometimes quite dangerous. It is upon these banks, tremity, which terminates in a small green tuft, At 


twelve months double turn, with practically no re-| which are bare at low tide, that the parks are in- high tide, these young pines perform the offiee of 


pairs. 
12,000 tons of ingots without rebuilding. 


gas used is as easily controlled as if operated by natu- 
This result is obtained by the use of a device 


ral was. 


A 15 ton furnace has actually produced nearly | stalled. 
The artificial | 


The tourist who arrives at Arcachon for the first | 


“seare fishes,” so to speak. 
Further along proceeds the formation of the tj 


time at the moment of high tide has no idea of the frames, which are of tarred wood and firmly fixed to 
| extensive works that lie under this immense sheet of | the soil. These cages, which are about 6 feet in length, 


upon the charging platform, under the control of the | water, and might seek the site of the parks in vain. 


melter. Al 


part of the producer men is thus eliminated. By im- 


proved regenerators, together with the above device 


| from 12 to 16 inches in width and 3 feet in height, con- 


l inexperience or willful negligence on the | These latter, submerged for a few hours, gradually | tain eight or ten rows of tiles 12 inches in length, the 
emerge and expose their hedges of slender pines with convex side turned upward. 
waving green tufts, and their banks of fine sand gild- | called ‘* collectors,” are first limed, that is to say, jm. 


The tiles, which are 


and certain new reversing valves, an economy of 25/ed by the bright sun, and which are afterward dotted | mersed in a bath of hydraulic lime mixed with a little 
per cent. in time of melting and cost of fuel over the | by hundreds of laborers, who swarm over their sur- | fine sand, and are then dried for several days in the 


older systems is effected. A great degree of uniformity 
in the chemical character of the steel produced is regu- 


face. 


Let us follow the very interesting work of forming a in numbers varying from 2 to 300 per tile. 


> 


\ 


CONSTRUCTION OF THE INCLOSURES AND SLUICES. 


larly obtained, 
cessive oxidation in the bath is insured from the fact 
that a true chemical flame and great rapidity of melt- 
ing is secured. And a further appreciable economy is 
thus also effected, because smaller amounts of manga- 
niferous or other alloys need to be finally added to the 
melt.—Jron Age. 


OYSTER CULTURE AT ARCACHON, FRANCE, 


ARCACHON as a summer, and especially as a winter, 
health resort is so well known to every one that it is 
not necessary for us to eulogize it. its products, envied 
by good livers, are equally well known. 


Less waste of materials from any ex-1 park. 


But what we) 


In the first place, there are formed various 
basins of rectangular shape called claires (separated 
from each other by sluices), of an average size of 160 by 
) feet, surrounded by a solid dike of clay. These 
dikes are usually 12 inches in height by 20 in width. 
In order to render them more solid, they are sur- 
rounded by boards resting against strong stakes firmly 
fixed in the clay. Then a sheathing is established, 
formed of a sill fixed upon the border of the planks 
that gives a contour to the c/afres, and surrounded 
with a network of galvanized iron wire running over 
its entire extent. This netting prevents crabs and 
other destroyers of the oyster from introducing them- 
selves into the inclosures. 


believe to be pretty generally unknown is the method | 


of cultivating the valuable mollusk called the oyster. 
Without delivering a course of lectures on ostrei-cul- 
ture, which would not come within the seope of our 
journal, we propose to try to interest our readers by 
initiating them into the method of culture of this in- 
teresting shellfish. 

The basin of Areachon, the water of which is more 
saline than that of the ocean, has, from very remote 
times, furnished natural beds of oysters, but the arti- 
ficial culture of the latter did not begin and was not 
subjected to regulations till along about 1850. Since 
then, the modifications and improvements have regu- 


OYSTER SCRAPED FROM THE 
TILES APTER 12 MONTHS. 


larly followed an ascending course, until now an export 
production is attained that is sufficiently lucrative for 
the greater part of the inhabitants of the basin. 

The basin of Areachon, which is about 48 miles in 
extent, in communication with the ocean, is formed of | 
immense banks of sand, which are separated by 


numerous deep channels whose swift currents are | 


CLEANING AND LIMING THE TILES. 


| pierces the shell with its rugose skin. 


The principal enemies of the oyster are certain dog 
fishes and skates (which crush the young shellfish be- 
tween their jaws), the crabs, and a mollusk, which 
Certain ostrei- 
culturists replace the metallic net with fagots of 
heather, the use of which is much more economical. 
This heather is a strong and tall species which the pro- 
prietors of the parks cut and trim in the surrounding 
pine forests, where it grows in abundance. The fagots 
are fixed firmly in an upright position and very close 
to each other, in an open trench, at a distance of about 
20 inches from the dikes. These two systems have 


\the further advantage of keeping the young oysters 


OYSTER OF 30 MONTHS AFTER 


within the inclosures, and of preventing them from | 
being carried by the current into the adjoining parks. 

Another system is employed for searing away the 
numerous destroying fishes. It consists in surround- 
ing the inclosures with young pines called pignons. 
These are very flexible, and about 10 feet in height, | 
and are deprived of their branches except at their ex- 


sun. It is to these tiles that the fry attach themselves 
The spawn 
\|is hatched within the oyster in spring. The interior 
of the oyster at this time contains a milky substance 
which causes it to be regarded as sick, and whieh 
| lasts from May to September. To this is due the die. 


| 


| MANUFACTURE OF HEATHER FAGOTS, 


tum that the oyster should be eaten only during the 
months containing in their spelling the letter ‘‘r.” As 
the mother oyster is capable of producing about from 
80,000 to 90,000 eggs a year, we have a mean of nearly 
three thousand million oysters, inclusive of the Portn- 
guese in the proportion of 2 per cent., that the basin 
of Areachon produces. 

Toward the month of October the tiles are raised for 
the purpose of scraping them. This operation is easy 
but requires, nevertheless, to be performed with the 
greatest care, so as not to damage the young oysters. 
It must be finished before severe cold sets in. 
This work is generally done by young girls. It con- 
sists in placing the tile on a bench and detaching 
from it the 6 months to 1 year old mollusks, by 
means of a special knife, in such a way that a smail 
| fragment of lime (called capst/e) shall remain adherent 
| to the shellfish. Then the oysters are passed through 
| two sereens, the meshes of the first of which are three 
;quarters of an inch in diameter and those of the 
second four tenths of an inch. Through the meshes 
of the first and second pass the very young fry; the 
others traverse the first screen and the large ones re- 
lmain uponit. As soon as this operation is finished, 
| the tiles are thoroughly cleaned and then limed again, 
|later on, for the following year, 

The oysters scraped from the tiles are afterward put 
into special boxes called ** ambulances,” invented some 
years ago by Mr. Michelet, an ostrei-culturist of Ar- 
eachon. These boxes, which are made of tarred 
wood, are about 6 feet in length by 3 in width. They 
are firmly fixed to the bottom of the park, are sur- 


| 
| 
| 


PUTTING THE PINE SAPLINGS IN PLACE 


_— by strong stakes, and are divided into coir 


partments and covered externally and internally W! 
a tarred galvanized iron lattice permitting of the flow 
and circulation of water. 

Here the oysters grow, and in a few months reach a 
size of from 2's to 3 inches. In addition to being 
covered by the tide, the oysters are moistened every 
day. They remain in the boxes three months, 
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ing takes place. A portion of the oysters ' picked up with the other hand and placed in a basket 
arge enough are taken out in order to be | made of galvanized iron wire. The oysters are then 
ed in the inclosures, where they then become the' placed on board of pinasses (boats with sails and 
plant f the greatest care. Here they increase in size, special oars in the basin), and are afterward unloaded 
object © 1 assume their flat form. When it is 143 | and sent to storehouses to be thence immediately ex- 


4 ameter, the oyster is edible, but it cannot be' ported either by steamboats or rail, or to be kept in 


CONSTRUCTION OF THE TILE FRAMES. 


exported until it is 2 inches in diameter at a mini-| reservoir pontoons called “backs.” Here, sheltered 
mum. from the inclemencies of the weather, they preserve 

There is nothing more interesting and picturesque | their freshness and are always ready for consumption. 
than the collecting of the oysters. This takes place in, As far as possible, the reservoir pontoons are 
the inclosures at low tide. It generally falls to the anchored very near the coast, either in front of the 
lot of the women, who wear an original and half‘ beach of Arcachon or upon the muddy shores in the 


SOWING LN OYSTERS IN THE PARKS. 


masculine costume, with waist and cap of red cloth. vicinity of the numerous villages of fishermen that 
Their legs are bare and they wear wide wooden shoes. skirt the basin or are located on Bird Island, situated 
The fisherwomen, standing in a single line like sharp- | in the middle. 

shooters, begin the collecting at one of the extremities| These villages offer a very strange aspect to the eye 


Erected at random, in most cases without alignment, 
the dwellings are made of boards and roofed either 
with tiles or boards covered with tarred paper. Some 
are square, some are triangular, and some are conical 
or tent-shaped. The furniture in the interior is of a 
most rudimentary character, and, in most cases, of the 
fisherman’s own manufacture. On the wall of the 
chimney we see the traditional huntsman’s gun, the 
oyster parker being a great hunter, and game being 


SCRAPING THE TILES. 


very abundant on the basin. At the side of his house 
there is a hut for storing his tools and apparatus. 

All around these huts lie, in inextricable confusion, 
instruments and objects of all sorts in a state border- 
ing more or less on old age : scraping tables, wheel- 
barrows with wide wheels for facilitating their move- 
;ment over the sand, nets, ambulance cages, scraped 
tiles, ete., ete. Amid all this, the fisherwomen in 
red breeches, and the fishermen with big boots, their 
arms loaded down with their various apparatus, come 
and go, and embark and disembark. It is a most ani- 


PLACING THE YOUNG OYSTERS IN THE 
AMBULANCES, AND WASHING OF THE 
LATTER. 


mated spectacle, and one in which the pieturesque 
| abounds. 

In the center of the basin there are a large number 
of pontoons for the use of the guardians of the parks- 
a wise provision these, for numerous are the malefac 


of the inclosure and stop all together to begin at|ofthe tourist. One might believe himself to have} tors that after nightfall slip noiselessly through the 


another side. One hand is armed with a rake which | been suddenly transported to the middle of an en- 
serapes the sand and exposes the oyster, which is|campment of Red Skins or of New Caledonians. 


canals in order to steal the products of some unfor- 
tunate park owner. There is no challenge given here. 


GATHERING THE EDIBLE OYSTERS IN THE PARKS, { 
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but the sharp crack of a rifle, fired opportunely, arrests | best attach itself and from which it can afterward be | fishermen may accept or distrust this 


the ardor of the brazen-faced thief. 

The park owners thus do their own police duty. 

There is, indeed, a government gunboat, resembling 
a washerman’s boat, incapable of going to sea, and 
carrying a military crew whose place would be more 
useful in a port of war; but this guard boat guards 
nothing, does no serious police duty, and serves only as 
an agreeable sinecure for a few good fellows—true 
descendants of the carabineers of Offenbach—who 
might be exercised in a much more intelligent manner 
in their calling sailors. //lustration. 


ARTIFICIAL OYSTER CULTURE IN 
FRANCE.* 
In 1872 the increased price of oysters in France at- 
tracted public attention. 


sioned to investigate the cause found that it was due, | are cultivated artificially and nurtured with the great- | 


in the first place, to the diminished supply ; second, 


CARRYING BOXED OYSTEI 
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readily detached by the fisherman. Then, again, 
these portable bits of brick and mortar can easily be 
novel from place to place. This is a matter not to 
be ignored, for it is often found by the cultivator that, 
after having caught the oyster or after having found a 
successful breeding place for the same, the process of 
fattening requires the temperature of an entirely dif- 
ferent shoal. 

One of the most important spots in France where at- 
| tention is given to the culture of the oyster is Arca- 
lehon, a little fishing village and suminer resort sit- 
uated on one of the great basins or inlets of the Bay of 
| Biseay and not a great distance from the city of Bor- 
j}deaux. The Bay of Areachon was at one period 
|erowded with natural oyster beds: but, in course of 
time and owing to excessive dredging, they became al- 
most completely exhausted. To-day the industry has 


est attention and care. The entire sea bottom, or that 


RS TO THE STOREHOUSES. 


to the increased demand for the mollusk in Russia, | portion of the bay that can with facility be dredged, 


Germany, and other countries ; and, third, to the es- 
tablishment of a monopoly by the great dredging com- 
panies. The Heonomiste Francais drew a comparison 
in the relative price of oysters per hundred, covering a 
period of some 20 years or more. 
oysters were to be had for 283 cents a hundred ; in 1856 


is divided into inclosures by the driving in of stakes. 
In the inlet of Arcachon over 12,600 acres are given to 
these inclosures. In some instances nets are attached 
to the marine fences for the purpose of excluding fish 


oyster when in the state of early development. It is 


| they like ; for, whereas the illustrious Grecian ge 
| was noted for his integrity, there is no subject which 
favors in so pronounced a degree the fanciful flights 
of the imagination as that which is represented by the 
twelfth sign of the zodiae. 
| judge that along the American coast the supply of 
oysters fully meets the demand, and that to resort 
to artificial cultivation would offer no great advan. 
tages to owners of beds. Nevertheless, | am confident 
that their yield would be signally increased were 
| oystermen to avail themselves of the French system 
As to the method of fencing in of beds, it is a question 
| whether it would offer in America the same adyap. 
| tages that it does here, for it is possible that the fish 
which inhabit our waters are not so destructive ag the 
species found off the coast of France, some of which 
extract the oyster by boring completely through the 


Those who were commis- | again assumed its pristine proportions, for the bivalves | shell. 


The rejuvenation of the industry at Areachon, how. 
‘ever, as well as in other seacoast towns of France, jg 
jan evidence of how readily the mollusk yields to eare 
and cultivation. 


DEEP SEA DREDGING. 


THE preliminary report of the researches in the Pa. 
cific Ocean by the United States Fish Commission 
|steamer Albatross has been published. The report jg 
‘by Mr. Alexander Agassiz, and its interesting character 


‘ 


PINASSE, WITH [TS LOAD. 


(INTERIOR OF A 
| 


is certain to arouse fresh attention to the important 
subject of deep sea dredging. The researches of Mr. 
Agassiz and his associates in the Pacifie, both north 
and south of the Isthmus of Panama, will add much to 
our hitherto very limited acquaintance with the ani- 


For example, in 1840 | or lobsters, which are great lovers of the luscious | mal life of the Pacific Ocean. 


Along the coast of Central America the dredgers 


the same quantity commanded 55 cents; in 1860 they | within these beds—or ‘‘ parks,” as they are called— found the bottom very irregular. They were very 


were quoted at 90 cents; in 1868, at $1.45, and in 1872, | 
at $2.60, 

The increased demand was natural. 
monopoly could not well be attacked, but the French 
government immediately set about increasing the 
general supply by having investigations made by ex- 
perts and by offering certain encouragements to the 
owners of beds. Artificial cultivation was the method 
suggested, and that the results have been profitable 
there can be no doubt. 

The oyster is one of the most prolific breeders known 
to natural history. Leeuwenhoek calculated that from 
3,000 to 4,000 spawn exist in the ordinary sized bivalve 
at breeding time. Poli declares that a single oyster is 
eapable of producing 1,200,000 eggs. Other scientists 
have placed the number as high as 2,000,000; but, ad-' 


that the tiles before mentioned are immersed. 


or six hundred mollusks. 


These | much surprised that at every haul, even at a depth of 

| mortar-covered fire bricks usually have a surface of | nearly two miles, they brought up great quantities of 
The dredging about two square feet and offer a resting place for five | decomposed vegetable matter, waterlogged wood, twigs, 
Upon this object the oyster | leaves, seed, and fruits, which had come from distant 


grows famously ; so rapid is its progress, in fact, that | coasts and islands, and had floated about until they 


it is often found necessary for the proprietor of the | Sank. 


“park” to raise the numerous tiles to the surface in 
order to serape off the bivalves, while he sinks an ad- 
ditional hundred or so of these objects, that there may 
be afforded a new and more commodious home for 
those which have been detached from their first rest- | 
ing place. 

The dredging, of course, takes place during the 
season, Which in Europe, as in America, extends over 
all the months of the vear containing in their spelling 
the letter “‘r.” The French oysters are distinctly dif, 


A VILLAGE OF PARK OWNERS 


mitting Poli’s estimate to be the correct one, it would 
seem that the supply of these favored dainties would 
at least approximately meet the demand. Yet such is 
not the case; for, when the parent expels its young, 
which have been previously hatched within the shell, 
many are carried away by the current to unsuitable 
situations, where they either die or are devoured by 
fish. Those immediately finding an object to which they 
can attach themselves thrive. 

Oysters thrive equally well in situations where they 
are constantly under water and in those which are 
left dry at low tide. The methods of providing artificial 
beds are varied in accordance with the nature of the 
bottom and the probable violence of wind and wave. 
Experience in France has proved that tiles covered with 
cement and immersed along the beach afford the most 
advantageous means of catching these shellfish. These 
objects present a surface to which the mollusk can 


ON THE BASIN OF ARCACHON, 


ferent in their appearance and taste from their trans- 
atlantic brethren. The shells are not so deep as those | 


In this way logs from Oregon have been washed 
}up against the beaches of the Hawaiian Islands. __ 
Mr. Agassiz found that the animal life of the Pacifie 


}as a whole compares but poorly with that of the Carib- 


bean Nea on the other side of the isthmus. This is 
probably due to the absence of a great current like the 
Gulf Stream, which bears with it a large amount of 
food and serves to supply the deep sea fauna along its 
course. It is the Gulf Stream which is supposed to be 
largely responsible for the enormous inass of floating 
vegetation Known as the Sargasso Sea. The current 


tears the seaweed from its place of origin along the 
coasts, and it is borne northward and then southwest- 
ward by the Azores branch of the Gulf Stream until it 
is massed in the Sargasso Sea, where it gradually be- 


A GUARD BOAT. 


comes heavier until it sinks into the depths and is re 
placed by fresh supplies. 


of Blue Point, Chesapeake, Shrewsbury, or Rockaway.| In the Pacifie area explored by the Albatross there 
The oyster itself is of a greenish tinge, and their flavor|are currents enough, but the amount of food they 
is excellent. ‘They are eaten always raw and served on | bring is very small compared with that which drifts 
the half shell. The French never cook the oyster, nor | along the great ocean rivers of the Atlantic. ‘There |S, 
| can they understand how it is possible to eat them in| therefore, remarkable poverty of the surface life @ 
that state. This seems more than odd in a country | comparison with the myriads of animals, embracing 
which has such a wide reputation for the variety of ; hundreds of species and scores of families, which iD 
its dishes and the excellence of its cuisine. jsome of the warm seas have filled the towing nets of 

The history of the oyster has been too often told to | the deep sea investigators. 7 
suffer repetition here. Certain it is that the favored Mr. Agassiz found that many of the species of al 
dainty was highly popular with the ancients, for Pliny, | mals on both sides of the isthmus are identical. Yet 
to whom one may always go for information, states | most of his finds, though often of the same type, wer 
that their cultivation was practiced extensively along | specifically different, and many of the species were 
the Tyrrhenian coast, and that one Sergius Orata, | utterly unlike the species found in the neighboring 
who had an oyster bed at Bai, “not for gluttony, 'Caribbean Sea that a barrier as wide as a continent 
but for the sake of gain,” derived a large income from ! might well have been thought to separate the two fat- 
the same. Alexander, in his conquest of India (B. C, ina instead of the little thirty miles trip of the Isthmus 


* Report by U, 8. Consul H, G, Knowles, of Bordeaux. 


324), declares that he found oysters a foot long. Modern lof Panama. In the Caribbean Sea, where Agassiz al 
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on the Albatross had previously pursued 
» stive investigations, sea urchins and their allies 
cheese strange forms were very abundant, but in 
of — hboring Pacific Ocean they were found to be 
the po wo The absence of deep sea corals, which 
r= <o important a part in the greatest deeps of the 
-ah Indian waters, is also strikingly marked. The 
fi wiliar types living amon, Globigerina ooze” on 
os sea bottom among the deposits of microscopic shells 
which have piled up the vast deposits of chalk char- 
teristic of the cretaceous peri were found. As a 
—o the deep sea fishes and other animals found were 
rthout eyes, showing that they had no need of them. 
Some, however, had very bright colors, which would 
sem to indicate that light penetrates to prodigious 
depths. Many of these animals burst open when 
brought to the surface, which shows the enormous pres- 
sure to which they are subjected. ; 

Mr. Agassiz has probably: cleared up to the satisfac- 
tion of oceanographers one long-disputed question 
relating to the distribution of the zones of animal life. 
it has long been known that a group of animals was 
characteristic of the surface while another was equally 

“uliar to the bottom of the ocean. These facts were 
ascertained very early in the investigation of marine 
geography. ‘The naturalists of the Challenger expedi- 
tion thought they had facts to sustain the theory that 
there is an additional and intermediate fauna with 
characteristic species found only in the intermediate 
ocean depths and having nothing in common with the 
other two. Dr. Chun denied this on the basis of his 
observations in the Mediterranean. He affirmed that 
the pelagic or surface life extended all the way to the 
bottom. Mr. Agassiz has always held as the result of 
his deep sea researches that the theory of Dr. Chun 
was not proved, while he has at the same time con- 
tended that there was no such intermediate fauna as 
the Challenger investigators described, though it was 
possible that during the day time the denizens of the 
surface might descend to a considerable depth in order 
to escape the light and heat, and the disturbing influ- 
ence of surface winds. He seems to have entirely con- 
firmed this view by his repeated observations in the 
Pacific. He found that the pelagic forms descend at 
times to as much as 200 fathoms from the surface, but 
after this there is a barren region until at some sixty 
orseventy fathoms from the bottom the deep sea rovers 
begin to appear. 

e investigators of the Albatross made a number of 
other very interesting discoveries. It will not be, how- 
ever, until the immense collections of animals and sea 
plants are properly studied and described that the full 
value of these researches will be known. As yet the 
science of oceanography is in its infancy. The half 
dozen deep sea dredging vessels have left vast un- 
touched spaces between their tracks across the ocean. 
We are, however, in a position to come to some gene- 
ral conclusions with regard to the geography of the 


sea. 

It was held a few years ago that the bottom of the sea 
was practically a counterpart of the land, with its hills 
and valleys, mountain peaks and deep glens. Recent 
expeditions have greatly modified this idea. Here and 
there, to be sure, peaks shoot up from the abyss, form- 
ing an island, or approach the surface of the ocean 
within a few hundred fathoms; and there are ocean 


glens into which the sounding line sinks until it seems | 


as though it would never reach the bottom. But re- 
searches have progressed so far as to prove that the 
oeean beds as a rule undulate very gently, so that if an 
observer could stand among them it would be found 
that their contour appeared like that of a rolling plain. 

Years ago the celebrated Maury was the great au- 
thority upon oceanography. It was his opinion that 
eight or nine miles was no extravagant depth for mid- 
ocean. The recent investigators, however, have been 
unable to find a greater depth than two or three miles 
north of the sixtieth parallel of latitude or south of the 
same distance from the Antarctic Pole. A depth of 
five or six miles is quite exceptional, and an average 
of 2,500 fathoms is not more than the mean of the en- 
tire waters of the globe. The deepest soundings yet 
taken are 4,655 fathoms, off the northeast coast of Ja- 
pan, one of 4,575 fathoms south of the Ladrones, and a 
third of 4,561 fathoms north of Porto Rico, not far 
from St. Thomas. The greatest depth found in the 


North Atlantic is 4,561 fathoms, and in the South At- | 
lantie bottom has always been found at a lesser dis- | 


tance. No part of the Mediterranean is known to be 
more than 2,150 fathoms deep, and the maximum 
depth of the Indian Ocean, as far as ascertained, is 
3,199 fathoms. The polar basin seems to grow shallow- 
erthe nearer the North Pole. is approached, until at 
latitude 62° 30°26", within four miles of the most north- 
ern point ever reached, Capt. Markham found bottom 
at seventy-two fathoms. 

A great deal of land exploration is conducted by pri- 
vate enterprise, but it is impossible for private indi- 
Viduals to carry on extensive researches in the sea 
depths. The cost of the apparatus and the mainte- 
hance of the vessels is great, and it is not likely that 
these inquiries will ever be carried on except as govern- 
ment enterprises. One branch of oceanography h 
towever, been investigated to some extent by the ai 
of private resources, as, for instance, ocean currents, 
and the Prince of Monaco and some others depending 
upon their own means have achieved some results. 


WHAT IS AN ANT? 
By E. A. 

years the ant, as every one knows, has become 
the be of the scientifie world, and, to some extent, of 
scientific also. The fierce light of publicity has 
"en jr to bear upon these little creatures, and 
which ond secret and su terranean doings. The laws 
ther govern their communities, their common labors, 
intellineme and foraging expeditions, their individual 
ing thei. re as tnanifested in their power of distinguish- 
riends and detecting aliens, their vision and 
their de — color, their senses of smell and hearing, 
the ree lon to their young, their development and 
na a of their life—these, and other such items, 
mens 1 made the subject of observation and experi- 
4nd the results have been eagerly read and dis- 


Cussed even in the dai 
ail 
But notwithst 


“hous, and their doings have been so minutely 


chronicled, there does not seem to be in the minds of 
the public generally a very distinct idea as to the iden- 
! tity of the creatures themselves, or, in other words, as 
to what insects are antsand what are not. When an 
entomologist shows his collections to non-entomological 
friends, if he happen to have among his specimens 
any little dark-colored, long-legged, wingless creatures, 
he is pretty sure to hear the suggestion hazarded in an 
inquiring tone that these must be ants. Such a sup- 
position will, it is likely, be quite as often wrong as 
'right. The popular conception of an antis no doubt 
derived from the little black or dark brown wingless 
individuals which one meets with everywhere, in our 
| gardens and around our houses, quite as much as in 
the fields, lanes, or woods. But a conception which is 
| formed merely by a random glance at such minute ob- 
| jects in rapid motion, and seen without the help of a 
magnifying glass, cannot but be vague in the extreme, 
and it is not ——— therefore, that mistakes 
should frequently be e. The scientific idea of an 
ant must be a good deal broader as well as a good deal 
more definite than this popular conception, and it is 
our purpose in this paper to show what are the dis- 
tinetive characteristics of ants, and how they can be 
distinguished from the numerous other insects to 
which they bear a superficial resemblance. 

One cannot pronounce offhand of any little dark- 
colored, wingless, running insect, that it is an ant, and 
on the other hand, many true ants would be neither 
dark colored nor wingless. Certain definite structural 
characteristics which are accompanied with certain well- 
|marked peculiarities of economy and habits serve to 
| distinguish ants from other insects. Though what we 

have to say in this paper is intended only toapply to 
British ants, it will be as well at the outset to correct a 
possible misapprehension, and to observe that there is a 


well-known tribe of insects which inhabit tropical re- 
gions, and no members of which are natives of Britain 
at all, that have unfortunately been called ants, 
| though they are of an entirely different nature, where- 
by has resulted great confusion of popular zoological | 
| ideas. The insects in question are the so-called ** white 
| ants,” better named termites, whose ravages are one} 
| of the greatest trials and annoyances of tropical coun- | 
tries. These destructive insects we have, quite apart! 
| from geographical limitations, nothing to do with here ; | 
| zoologically they are not ants at all: their structure is 
very different from that of the true ants, and in many 
|important respects their economy and habits are also 
strikingly dissimilar. The reader will therefore be 
good enough to exclude these creatures from his 
thoughts, and bear in mind that nothing that is said 
has any reference to them. The insects whose charac- 
teristics we have to consider are those which in this 
country are known as ants or emmets. We have be- 
tween twenty and thirty kinds of them in this country, 
and these differ greatly in color, ranging from the 
palest yellow, through various shades of red and brown, 
to we 4 jet black. Nevertheless there is a family like- 
ness about them that renders them easily recognizable 
when once the distinctive points are known. 
The first of these is to be found in the form of the in- 
sect. Thereisa large head (see Fig. 1), which is more 


anding that ants have become so}families any given specimen belongs. 


Fie. 1.—Worker of Wood Ant (Formica rufa). 


seape.” 


or less abruptly cut off square behind, where it is often | 
at its broadest. The head contains within it the brain | 
and the muscles that move the jaws, in addition to the 
commencement of the digestive tract, and when we 
| remember, in conjunction with this, the high degree of 
intelligence ants manifest, and the muscular strength 
that is required for the hard work the jaws have to do 
lin fighting, in excavating, and in carrying heavy 
weights and unwieldy masses, often larger than the in- 
sect itself, we shall see very good reasons for the great 
size of the head, and shall naturally expect to find it, 
as is really the case, largest in those members of the 
community which have to do most of the work, 
| whether mental or physical, viz., in the workers. The 
head is succeeded by a hump-backed thorax, often the 
narrewest part of the body, and showing very distinctly 
its composition out of three distinct segments. Then 
| follows the abdomen, which is often extremely small in 
| proportion to the other parts. Now it isin the con- 
| struction of this part of the body that one of the most 
characteristic ant features isto be found. The front 
| part of the abdomen is drawn out into a kind of thin 
| stalk, which forms the connecting link between it and 
the thorax. But as this is the case with the ma- 
pay of the Hymenoptera, to which order the ant be- 
jlongs, and gives them the narrow-waisted appear- 
ance which is familiar in wasps and ichneumon flies, it 
is not in the mere presence of this petiole, as it is called, 
| that we find the distinguishing feature, but rather in 
its peculiar form. The petiole is raised on its upper 
surface into one or two prominences, which have been 
' called “nodes” or “ knots.” The form of these, and the 
remarkable outline they give to this part of the insect, 
| can best be seen by a side view (Fig. 2). The presence 
of these ‘* knots” is one of the features by which an 
ant may be recognized at once, and more than that, 
their number will determine to which of our two chief 
Omitting two 


rare insects which represent the family Ponerida, but 


which are not likely to come in the way of the ordin- 
ary observer, and which, for practical purposes, may 
therefore be disregarded here, our British ants are ar- 
ranged in two families, the Formicidae and the Myrmé- 
cide, the former, which contains the black and brown 
species we find in our gardens and streets, having only 
one ‘‘knot,” and the latter, which contains the red 
ones, having two. The petiole is movably jointed to 
the hinder part of the thorax, and hence the abdomen 
asa whole can be bent about this joint as upon a hinge. 


A 


Fie. 2.—Side View of Bodies of (A) Formica rufa, (B) 
Myrmica ruginodis, (C) Pezomachus zonatus, a, 
head ; }, thorax; ¢, abdomen ; p, petiole, with one 
**knot” in A, two in B, and none in ©. 


The extra joint in the poate itself, in the Myrmicida, 
gives still greater mobility to the tiny oval abdomen, at 
the end of which is situated the sting, and apparently 
gives these creatures greater freedom in the use of that 
weapon than if they had only one knot. The Horm- 
icide do not sting, and are satisfied with an abdomen 
which is not capable of quite such extended movement. 
Though they do not actually sting, however, they are 
provided with an abundant supply of poison (formic 
acid), which they can eject at pleasure, and which is 
thus instilled into wounds made by the mandibles. If, 
for example, a nest of the great ‘‘ wood ant,” whose 
huge piles of sticks and fragnrents are familiar objects 
in woods, be disturbed, a strong smell resembling that 
of vinegar is perceived, and if the hand be brought 
near the opening, the insects rear up on their hind 
— of | open wide their jaws, tuck their abdomen 
»etween the hind legs so that its extremity points for- 
ward, and from this eject the poison with great force. 
The operator’s hand soon experiences a smarting sen- 
sation resulting from the ttery of formic acid 
brought to bear upon it, and if it then be touched 
with the tip of the tongue, a sharp {sour taste will 
be observed. Sir John Lubbock states that he has 
experienced the effect of the formic acid upon the hand 
when held at a distance of as much as eighteen inches. 
If the head be held over a disturbed nest, a little dis- 
tance above it, the atmosphere is found to be so im- 
pregnated with the fumes of the acid as to be almost 
overpowering. 

Among the ichneumon flies and allied insects, there 
are to be found many species which are wingless, and 
which, as they run about on the ground, among dead 
leaves or other rubbish, or over the foliage of living 
—, look a good deal like ants. They may, however, 

ve distinguished by an appeal tothe knotted petiole 

test. The petiole is indeed to be found in such insects, 
as their narrow waist at once testifies, but it has not 
the characteristic knots, as a glance at the accompany- 
ing figure (Fig. 2) will show. The insect whose body is 
represented in profile, and a portrait of which is given 
in Fig. 3, is a parasite on spiders, and has no connec- 
tion with ants, leading as different a life as could pos- 
sibly be imagined. 

The second feature of importance in distinguishing 
ants from other insects is to be found in the antenn». 
These are always of the sametype. There isa little 
roundish joint by which they are attached to the head 
in front of the face (Fig 1). This is succeeded by a 
long slightly curved shaft, occupying about a third of 
the length of the whole antenna; this is called the 
This, again, is sueceeded by a string of small 
joints, the nuinber of which depends upon the species 
and the sex; sometimes these increase in width a 
little before the tip, and so give a club-shaped appear- 
ance to this flexible part, which, from its flexibility as 
contrasted with the stiffness and rigidity of the scape, 
has been called the *‘ flagellum * (Latin, whip), the lash, 
of which the seape is the handle. Now, bees and wasps 
also have antennz constructed like this, but as they 
are never wingless, they are not likely to be mistaken 
for ants, notwithstanding their ‘‘ elbowed ” antennx. 

A greater difficulty will be felt in distinguishing 
winged ants from wild bees, but here the scale or knot 
on the petiole will come to the student’s assistance and 
settle the matter. If we look now at those other wing- 
less Hymenoptera which are not ants, we see that this 
antennal feature may again be used as a means of dis- 
crimination. It is true that in such insects the second 
joint of the antennz is a good deal longer than any of 
the rest, and sometimes (especially in the very small 
species) even as long asin the ants. In such cases the 
knotted —_— test inust be applied. But in many in- 
stances the second joint is not nearly so long as in the 
ants, and then the many-jointed terminal part is not 
placed at an angle to the rest, so that the antenne do 
not become “ elbowed ” (Fig. 3). This is more evident 
in the living insect than in the dead one. The ant’s 
antenne are carried pointing forward, but with the 
flagellum set at an angle to the scape, like a human 
arm bent at the elbow, and then the whole organ 
and its two chief parts can be placed in the same 
variety of positions as the arm which it imitates; the 
antenne of the Pezomachus above mentioned and 


other parasites are not carried bent in this way, but 
straight forward, and their tips are maintained in an 
incessantly quivering or vibrating condition, as the in- 
sect goes on its way. 

It is astonishing what differences of expression can 
be imparted to the head by the varying positions of 
the antenne. 


The importance of this is seen when we 
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bear in mind that an ant’s head, like that of any other knotted petiole. And as they possess a poison gland In deseribing a few ways of opaque proj p 
insect, is covered with a hard, unyielding skin, any and either a rudimentary or fully developed sting, they | or three points are atieall in the beginning, tm pe 
movement in which is absoiutely impossible; all ex-' are referred to that section of the order called the} the light attainable is required ; second, all kj all cu 
yression of the emotions, therefore, must be restricted ‘‘ Aculeate” (sting-bearing) Hymenoptera, which also| work cannot be done with one and the same ‘Las ot th 
i the movement of external parts, like the jaws and contains bees, wasps, and some other insects. Lastly | ment; and third, to secure-the best effee cai ere 
antenne, and to the varying positions of the head they constitute a compact group of this section, to | shadows are as necessary as strong lights. It ig table If 
itself; in faet, nothing more devoid of expression Useless ms 
ean be imagined than an ant’s head, apart from the cy! 
jaws and antenne; the fixity of the eyes and the be 
] 
do 
Th 
pel 
Fig. 3.—Pezomachus zonatus, a parasite on spiders ; 
not an ant. 
bloated appearance of the head itself make it look as | F 
unintellectual as the helmet of a diver. And yet this) fold 
expressionless object can have a strong semblance of | in. 
an air of warlike courage and bold defiance, of intelli-| stru 
gent appreciation and affectionate sympathy, of in- cov 
dustrious effort and fussy energy, imparted to it, sim- surt 
ply by varying its position and by altering the attitude : T 
and motion of the jaws and antenne. and 
Hitherto, we have been speaking only of the wingless ope! 
forms of ants, but these, though by far the most numer- sere 
ous, by no means constitute the whole of any given é scone” 38 ‘ 2 toh 
speties. Every ant exists in three forms, the male, the Fie. .—THE MEGASCOPE, this 
female and the — — = male and the female | tion 
always have wings when first they assume the perfect | which the name Heterogyna has been given, in conse- | to attempt projection on a large scale with a souree of = 
form ; the latter sex, fete retain them only a ag quence of the great size and very different appearance | illumination inferior to the pa dre light. For large eo 
the females ((@reek: dissimilar females).—Anow- objects ana a large sereen, two large burners are essen- 
a time during any single season that many people no 
doubt have never fhe at all, and find it diffi- OPTICAL PROJECTION OF OPAQUE 
cult to believe that such things exist. But even when OBJECTS. 94 j : or 
one does see them, which will probably take place some | ba 7 a focal length of 24in. The box is made 4 in. longer, 
fine day in August or September, it is often difficult to | By Gro. M. Hopkins. 
recognize them as having any connection with the | THE projection of opaque or solid objects by means 
wingless workers with which one is so familiar. It is | of the optical lantern affords a way of showing upon 
clear that if two pairs of membranous wings, one large, | the screen a large variety of objects in their natural 
the other small, be supposed to be added to a worker | colors, and greatly magnified. The form of lantern 
ant, such an addition would of itself greatly alter the , 
appearance of the insect. But this is by no means the 
only difference ; there is also often a striking dissimi- 
larity both with regard to size and color, and the males, 
which are the smaller of the two, are frequently also 
much unlike their partners in color and shape. For 
example, the little yellow ant (Lasius flavus), which is 
abundant in many meadows and on heaths, making 
little hillocks, or taking advantage of the protection of 
a large stone or loose piece of rock, is yellow only in the 
worker ; the male and female are both brownish black ; 
or again, the little thin red ant (Myrmica dete | 
which is common everywhere, has a dark blackis 
brown male, which, in consequence of its wings and its 
deep color, would be supposed to be a totally different 
insect from the worker or the female. It is, then, only 
the workers that have wings, the females after 
they have mated, but then in this latter case the 
stumps of the wings may still be seen, whereas in the Fie. 2—MEGASCOPE BOX, SHOWING 
workers two little rounded points alone represent that POSITION OF BURNERS. 
— = ee larval structure which in the males and 
emales develops into wings. ‘ 
The development of wings in the male and female | est adapted to this purpose is the simplest imagin- ~ 
ants has an important influence on the shape of the} ®le- ical 
thorax, which adds another means of distinguishing The works on optical projection briefly deseri nae i vk, ., “SH: arra 
the latter from workers when they have lost their| ferent forms of apparatus for this purpose. Prof. 4 fa g 4 qT 
wings. In the workers, the three segments of the A. E. Dolbear in his book describes a megascope, con- é , forw 
thorax are not very unequal in size (Fig. 2), as each | ‘isting of a plain box, with sy lens in front and an Fig. 3—FOLDING BOX PARTLY CLOSED. Is ex 
contains similar sets of muscles, viz., those for one UG Projecti 
; pe tha new work on tion,” shows twoo 
A pom hy | forms of megascope ; but notwithstanding all this, the | 7. ¢., 28 in., to allow of moving the object, for the pur vide 
accommodated in the two hinder segments : hence the | idea is current that opaque projection is difficult, and | pose of focusing the image on the screen. obje 
prothorax (first segment) becomes overlapped by the | Several persons known to the writer are so thoroughly! When two oxyhydrogen burners are used, they are ciall 
greatly enlarged mesothorax (second segment), which | convinced of the magnitude of the undertaking that | arranged at one side of the megascope box, at 8 y and 
gives a still more humpbacked form to the insect, and they do not make the attempt to project in this way. ‘different elevations, and a short distance apart, to & plas 
the metathorax also (third segment) becomes enlarged. Jap 
The enlargement is greatest in the mesothorax, as that eng! 
segment has to carry the first pair of wings, which is inte 
by far the larger of the two, and is the chief instru- < 
ment of flight. The wings are composed of transpar- — 
ent membrane, more or less clouded with a smoky tint, 
and strengthened by a few nervures, which inclose only 
a small number of cells. 
Now the other wingless Hymenoptera with which 
ants are often confounded do not exist in these three | 
forms; all examples met with will be either males or} 
females, no such things as workers being known, for a | 
very good reason, viz., that there is no work for them to | 
: do. The insects do not form communities, but are, as 
already mentioned, piratical in habits, each managing | 
its own affairs, which, in the case of the female, consist 
of little more than finding a suitable host in whose | 
body she may deposit her eggs. These insects do not, | 
as the ants, couple in the air, and therefore never have | 
any wings at all. It will be impossible, then, ever to 
find such insects in communities, or winged, in both 
of which respects they are to be distinguished from 
ants. It should be observed, however, that some 
species, of which the females are always wingless, have out 
winged males. Case 
We are now in a position to answer our query “ What = : as | 
isanant?” We have seen that ants are Hymenopter- , = re gen 
ous insects, which live in communities comprising 7 Sery 
types of individuals, males, females, and workers ; that = bet 
: the two former ones are winged and are to be met with : — : pre 
only at a certain season in the year, but that the latter ee —— thr 
are never winged; that the antenne are elbowed, and ‘ oni Ura 
that the abdomen is attached to the thorax by a Fie. 4—MEGASCOPE WITHOUT BOX. h~ 
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—— — 
soft shadows. When three burners are used, the 
an is at the opposite side of the box. It in- 
the volume of light and modifies the shadows. 
he apertures of the burners are the same, they 
Itt all be supplied with gas from a single pair of 
may ders, by using branch ag The burners should 
cylin ed as near the object as — without 

be pushéem into the field of the objective. 
resent case the objective consists of a 6 in. 
double convex lens, but a 7 or 8in. would be better. 
The lens is mounted in a soft wood ring, and sus- 
' over a circular aperture in the front of the box. 


In the p 


ticians, are preferable, on account of being about the 
right focus. They are not expensive and can be obtained 
of a diameter of six or seven inches. Two or three cal- 
cium lights are used. The objects may be held in front 
of a white or tinted background, or the background 
may be omitted. It is absolutely necessary that no 
stray light should escape into the room in which the 
image is thrown, Of course an opaque white screen 
may be used in this arrangement if desirable. 

For the projection of fine objects, such as gems and 
their settings, a watch movement, or a fine piece of ma- 
chinery or apparatus, the arrangement shown in Fig. 


Fig. 5.—MEGASCOPE ATTACHMENT TO LANTERN. 


For the sake of convenience, the box is made to 
fold, so as to occupy a space of 18 by 28 in. by 3 
in. thick, when not in use. Fig. 3 

ction clearly. The top, /, is like an ordinary box 
ms with the exception of the central draught hole 
surrounded by a collar. ‘ a 

To the bottom, y, are hinged the end, h, sides, 
and the front, k. The cap, m, is supported over the 
opening in the center of the cover, f/f, by the wood 
serews inserted in the corners. The lens, 7, is arranged 
to hang over the large opening in the end piece, k. In 


5 is effective. A plan view of the apparatus is here 
shown. The objective of the lantern is removed and 
supported at an angle with the optical axis as indi- 
cated. The lime is pushed forward so as to cause the 
divergent cone of light to cover the object, ¢, as shown. 
The light reflected from the object, ¢, passes through 
the objective to the screen. 

The wire frame, e, secured to the front of the lantern 
and held by the standard, /, is designed to support a 
thick black cloth for shutting in all light excepti 
that passing through the objective. Appratus simi- 
lar to this in principle is sold by some of the dealers in 


this end piece there is a smaller opening for the inser- 
tion of the gas tubes. The side piece, 7, is discontinued 
near back end of the box, to provide an opening for the 
insertion and removal of objects. ‘This opening is cov- 
ered with a black curtain, which falls over the arm 
and prevents the escape of light. Upon the inner sur- 
face of the back end of the box is secured a piece of 
white cardboard for a background. 


Fie. 


6.—WONDER CAMERA. 


The sectional view, Fig. 2, best shows the internal 
arrangement. 

e object must be inserted in position and moved 
forward or backward until it is focused. If difficulty 
is experienced in holding the objects properly for ex- 
hibition, they may be placed on a movable support. 

Fruit of all kinds projects well, either whole or di- 
vided. A bunch of California grapes forms a fine 
object. A bouquet of flowers is beautiful. Shells,espe- 
cially polished ones, are very pleasing objects. Peacock 
and other feathers show well. Pottery and bronzes, 
plaster casts, toys of various kinds, particularly of the 
Japanese variety, carvings, embroidery, paintings, 
engravings, photos, the pages of a book, are all of 
interest. Whole machines of a suitable size, and parts 
of machinery, or apparatus of almost any kind may be 
shown to advantage in this way. 

Another way of accomplishing the same result with- 


\ 
Sit 


Pig. 7—PLAN OF WONDER CAMERA. 


came tse of a box is illustrated in Fig. 4. In this 
as th He TOOm Serves as a megascope box and another 

A pe in which to place the screen. The same 
served Frangement as that already described is ob- 
ines n this case the lens is secured over the ~ 
eae two sliding doors, and all escape of light is 
through Pting, of course, that which passes 
tracing e lens. The screen is made of translucent 
exami Paper. The lens may be such as is used for the 

hation of paintings or photographs, but the kind 


lanterns. 


ment having a marvelous amount of power consider- 
| ing the source of light, which is simply a single Argand 
kerosene burner. This toy is furnished by Ives, Blakes- 
lee & Williams Company, of this city. 

The lamp flame is in one focus of the ellipsoidal re- 
flector, and the picture or object to be shown is placed 
at the other focus, on the swinging adjustable holder. 
Opposite the holder in a perforation in the reflector is 
placed the objective by which the image is projected 
on a screen three or four feet distant. The small plan 
| view shows the shape of the mirror and the course of 
thelight. The linings of the box around the lamp and 
focus of the reflector are removed in the picture to 
show the interior. These linings are made of asbestos, 
to withstand the heat. This instrument will pro- 
| ject coins, shells, flowers, pictures, ete., very satisfac- 
 torily. 


Ambulance Stations.—The sanitary institutions of 
Paris that we have already described are completed 
by two ambulance stations situated on De Stael and 
Chaligny Streets. These stations are designed to per- 
mit of the transfer of patients from their dwellings 
to the hospitals, especially in case of contagious 
diseases. The prefecture of police had already or- 
ganized and still possesses ambulances which are 
somewhat inconvenient for this same service, and, as 
well known, a private association also provides ambu- 
lances for the jsame purpose. The establishments to 


The wonder camera shown in Fig. 6 is an instru-| 
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The De Stael Street station is designed solely for this 
service, while the Chaligny Street one comprises also 
a disinfecting station. Both include a separate building 
for the office, a house for the superintendent of the 
station and quarters for the nurses, as well as wagon 
houses and stables, with quarters for the serving men, 
so arranged that the disinfection of the ambulances 
can be effected ina yard and a special house. The 
ambulances make their exit from one door and re-enter 
through another. 

The ambulances of these establishments are designed 
for the carriage of the sick to the hospital, to their 
residence, or to any other = previously designated. 
Some, to the number of five in each station, are used 
for cases of contagious diseases,such as diphtheria, mea- 
sles, scarlatina, smallpox or typhoid fever. Another 
is utilized for patients attacked with a non-contagious 
disease. The vehicles have four wheels provided with 
rubber tires, and are drawn a one horse (Fig. 1). 
The corners are rounded in the interior and the sheet 
iron sides are painted and varnished. They contain a 
flexible metallic seat for the nurse and a litter for the 
patient. A rubber tube permits of communicating 
with the driver. They include no drawers for the 
carriage of the clothing and bedding of the patient, 
this service being incumbent upon the disinfecting sta- 
tion. In winter they are heated with cylinders of hot 
water. ‘ 

Each of these vehicles is capable of carrying cne 
adult patient or two children afflicted with the same 
contagious disease. The ambulance is closed by the 
driver, who must keep the key in his pocket; but 
the door can be opened from the interior. So no out- 
sider can open it by inadvertence. 

For the carriage of the patients, it became a ques- 
tion of having a litter which could be easily disinfect- 
ed, and by means of which the patient could be taken, 
on getting out of bed in his room, and be carried, with- 
out being shifted, to his bed in the hospital. In prac- 
tice, this cannot usually be done. The litters generally 
employed cannot be carried up stairs, and the patient 
is changed several times, being carried now upon a 
chair and now upon different litters in the streets or 
to the hospital. oreover, if it is a question of an in- 
fectious disease, the chair and the litter may become ob- 

ects of transmission. Such difficulties have been very 
appily overcome by the following arrangement de- 
vi by Mr. Herbet from directions furnished by the 
special jury charged with the examination and selee- 
tion of the vehicles. 

The litter put in usein the ambulance stations of 
Paris (Fig. 3) is jointed, so that the patient can be either 
seated or placed in a reclining posture without having 
to be disturbed. It is arranged as an arm chair for 
descending stairways, and as a bed in the ambulance. 
The invalid rests on a cushion of pure horse hair which 
can be passed through the stove for an indefinite 
period. 

The patient having been brought down stairs, the 
legs of the litter are placed upon the rollers designed 
to facilitate its introduction or removal through rails 
arranged in the vehicle. This litter is made of iron 

late, painted and varnished. Apertures are punched 

in the bottom of it, in order to give it greater lightness. 
For children, a litter in the form of a hand barrow is 
used (Fig. 2). It is easily seen that these apparatus 
can be very easily disinfected. 

The carriage is effected as follows: Each station cor 
prises a superintendent, two drivers and a groom, Thi 
nurses, who are trained, put on for the carriage of the 
patient a long blouse of unbleached cotton, well ad- 
justed to the neck and wrists, descending to the heels, 
and buttoning all the way down. The head covering 
is a cotton cap which incloses the hair and falls upon 
the neck. 

The road costume of the driver is a blouse and a pair 
of trousers of cotton worn over his ordinary clothing, 


att L 


which we call attention, like the night refuges and the 
disinfecting stations, are under the control of the mu- 
nicipal affairs at the prefecture of the Seine. They 
present guarantees and advan incomparably su- 


called. 


Known as cosmorauiaa lenses, sold by the principal op- 


* Continued from Supplement No, 845, p. 13510, 


perior to those of the services that we have justre-| As soon as 


1. General view of the vehicle. 2. Interior view, with litter in the form of a bed. 3 Interior view, with 
litter forming a chair. 


PARISIAN AMBULANCE. 


and an oilcloth which can be easily washed with 
a disinfecting solution. 

The ambulances may be ordered direct by the public, 
verbally, by letter, by telegraph, or by telephone. 
the notification is received, the station 
superintendent calls up the driver and nurse through 
an electric bell, the number of strokes sounded giving 
the number of the ambulance to be got ready. The 
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ambulances, moreover, are always ready to start and a 
horse remains constantly harnessed. In the office 
there is posted a list showing to what — the pa- 
tient will have to be sent, according to the nature of 
his disease. 

The start occurs in three minutes at the least. On 
reaching the house, the nurse must not take the carry- 
ing of the invalid in charge unless a medical certificate 
permits her to assure herself of the contagious charac- 
ter of the disease. If the diagnosis is in suspense, the 
invalid is forwarded to the service designed for this | 
category of patients. 

The ambulance must not stop at any point of its 
travel under any pretext whatever. As soon as it has 
deposited the patient at the hospital, it must return to 
the station, where it first enters the yard set apart for 
disinfection. This operation is eifected by means of a 
liquid projected by the vaporizer of which we have 
already spoken. The outer clothing of the nurse and 
driver are placed in the disinfecting stove. The ambu- 
lance and its litter are afterward placed in the wagon 
house. The nurse, before retiring to her apartments, 
enters a room where she makes her toilet with disin- 
fecting liquids, and takes care not to neglect to brush | 
her hands and nails with care. 

These services, as might be expected, are becoming 
better and better appreciated. 

In 1889, the ambulance stationsvf Paris carried 66 
patients, of whom 48 were suffering from contagious 
diseases. In 1890, the number was 1,850, of whom 577 
were suffering from contagious diseases. In 1891, up 
to December, the number was 6,902, of whom 1,103 
were suffering from contagious diseases. 

It will be seen from this how well these ambulance 
stations complete the sanitary institutions that Paris 
has in so short a time organized with the prompt aid 
of the municipal council and of the administration of 
the prefecture of the Seine. Few cities to-day present 
so ingenious and practical means for the prevention of 
contagious diseases.—La Nature. 


GUM ARABIC AND GUM SENEGAL. 


THE employment of gum senegal as an adulterant of, 
or even as a substitute for, gum arabic led the author 
to investigate the properties of these two gums. 

Gum arabic forms rounded or angular, colorless, 
yellowish, or brownish, and strongly refractive little 
jumps, while gum senegal is usually in long, straight, 
or curled cylindrical pieces, but occasionally in mul- 
berry-shaped nodules, and is either colorless or faintly 
yellow or white, like etehed glass, superficially, and 
lustrous and transparent internally. The two gums 
are therefore readily detected in the uncrushed condi- 
tion, but under other cireumstances they require fur- 
ther investigation for their identification. 

Water dissolves both gums, leaving a residue of wood 
fibers, these being usually red if from gum arabic, and 
black from gum senegal. Potassium hydroxide and 
copper sulphate produce a blue precipitate in both 
solutions ; the gum arabic precipitate is more consider- 
able than the senegal precipitate. Moreover, the form- 
er is coherent and rises to the surface, whereas the lat- 
ter is more flocculent and remains disseminated in the 
liquid. The precipitates are only very slightly soluble 
on warming, and are not reduced even on boiling. 
Under similar treatment, dextrin also gives a bluish 
precipitate insoluble in the coid, but soluble to a clear, 
dark blue solution on warming, which solution is com- 
pletely reduced by prolonged boiling. By heating 
with dilute potassium hydroxide for some time, solu- 
tions of gum arabic or dextrin become amber-yellow ; 
solutions of guin senegal, on the other hand, scarcely 
alter or are but very faintly yellow. 

Mixtures of the gums arabic and senegal behave, 
with potassium hydroxide alone, like gum arabic; with 
potassium hydroxide and copper sulphate, likq, gum 
senegal. The blue precipitates from mixtures ot dex- 
trin with gum arabic or gum senegal are reduced on 
boiling, provided the quantity of dextrin is not too 
small; but when the latter is the case, after thorough- 
ly warming, the precipitate must first be filtered off, 
then, on boiling the filtrate, reduction takes place if 
dextrin is present. When both gums as well as dextrin 
are present, the precipitate is washed, dissolved in di- 
lute hydrochlorie acid, and the gums precipitated by 
means of a large excess of alcohol; when settled, they 
are washed and examined by the above methods. 

The examination of a sample of gum arabic may be 
conducted in the following manner : Dissolve the pow- 
dered substance in lukewarm water, examine residue, 
any gelatinous matter indicating foreign gums ; treat 
the solution with excess of potassium hydroxide and 
copper sulphate, warm, filter, and examine for dextrin 
and senegal as described above. 

ium senegal has been stated to be more hygroscopic 
than gum arabic; but on drying at 105° the former lost 
19°39 per cent., the latter 14°56 per cent., and on expo- 
sure to the moist atmosph he former reabsorbed 
(15, the latter 6°34 per cent, of water.—Chem. Zeit. 


THE PREPARATION OF QUININE. 


THE finely powmeaee cinchona bark is ground to a 
thin paste with lime, caustic soda, or sodium carbon- 
ate, and extracted with warm paraffin oil. On stand- 
ing the oil separates, when it is run off and shaken 
with sulphuric acid. This solution is boiled, and while 
boiling is neutralized with sodium carbonate and al- 
lowed to cool. Quinine sulphate crystallizes out on 
cooling, while cinchonine and quinidine remain in 
solution as sulphates, The quinine sulphate is puri- 
fied by recrystallization after treatment with animal 
charcoal. The mother liquor containing the other 
alkaloids is treated with caustic soda, and extracted 
with weak alcohol, when of the three bases precipitat- 
ed by the alkali, quinidine and cinchonidine are dis- 
solved, while cinchonine is left behind. The two former 
can then be separated by means of their neutral tar- 
bon ae that of quinidine being considerably the more 
soluble. 

Chemically pure quinine is manufactured by prepar- 
ing the acid sulphate, which, after undergoing sufficient 
purification, is reeonverted into the neutral salt. The 


consumption of quinine amounts to 200,000 kilos. annu- 
ly. The Ceylon bark contains about 2°4 per cent. of 
quinine sulphate ; Java bark 4% per cent, and even up 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 847. 


Marcn 26, 1899 


| to 18 per cent. The more recent cultivations of cin- 

chona bark in Peru and Bolivia are of special import- 
| anee, such bark yielding about 4°5 per cent. of sulphate 
| of quinine. 


SOME EXPERIMENTS ON PETROLEUM 
SOLIDIFICATION.* 


SamMvugEL RIpEKAL, D.Se., F.LC., Leeturer on 
Chemistry at St. George’s Hospital. 


It has long been known that the mineral oils can be 
readily gelatinized or converted into a more or less solid 
mass by the incorporation of various soaps or by the 
action of certain saponifying substances which occur 
naturally, and of which the common soap wort may 
be taken as an example. 

During the last few years several patents have been 
granted for different modes of applying the above 
general principles, with a view to obtaining a solid pro- 
duct containing petroleum whieh might be of some 
commercial utility. When soaps are employed for the 
gelatinization of the petroleum, a product is obtained 
which has most of the properties of the soap added, 
and if the percentage a soap be large, the mixture of 
soap and petroleum can be utilized as a detergent, and 
many of the cheaper soaps have a considerable quan- 
tity of paraffin incorporated with them in this way. 
It was, however, with a view of ascertaining what was 
the best and minimum quantity of foreign material 
necessary to bring about the solidification of the petro- 
leum that these experiments were undertaken, and as 


By 


| the literature on this subject is very meager, consisting 


chiefly of patent specifications of inventors who, for 
different reasons, have not given a comparative state- 
ment of the properties of the different products de- 
seribed, it was thought that a short description of an 
attempt to systematize this subject would not be unin- 
teresting to members of the Society of Chemical In- 


* From the Journal of the Society of Chemical Industry. 


dustry. At the ape time, to the best of ry 
ledge, none of these products are on the = 
large quantities, but there is a good deal of py b 
work going on, and there would seem to be no deca 
thatin a short time there will be industria] applica. 
tions of these products. 

I have grouped for convenience the more in 
experiments under different headings, and, while ¢ 
do not pretend to be an exhaustive treatment of the 
subject, most of the proposed methods for effeeti 
object will be found to be included. In order to 
comparative results of the different consistencies of 
the various products, and thus form a guide for future 
work with those materials which give the most suity. 
ble bodies for the for which they 
may seem adapted, one kind of petroleum has hee, 
used throughout, and as it was a refined oil used tor 
illuminating purposes, better products, so far as congis. 
tency is concerned, would, in the majority of Cases, be 
obtained if a natural oil containing the heavier hydro. 
carbons were employed. 

A.—Solidification by Means of Soap. 

It is obvious that various methods of procedure may 
be adopted both for making the soap and also for its 
incorporation with the petroleum. After several trial 
it was found that the most satisfactory results were ob. 
tained when the soap was actually made in contac 
with the petroleum, either simply by the addition oj 
an alkali to a fatty acid dissolved in the heated oil oy 
by saponifying vegetable oils in intimate contact with 
the petroleum. As already mentioned, the conditions 
for the best incorporation of crude paraffins as ap 
adulterant of soaps are probably well known, altho 
for obvious reasons there is little public knowledge of 
these conditions. The experiments under these head- 
ings were, however, undertaken with a different object 
in view, and as in only a few cases more than 10 
cent. of soap was present in the finished product, the 
results will have little interest to the soap maker, 
The chief results are embodied in the following tables: 


Tasie I. 


Experiments with Fatry Acrps. 


Patty Acid. Lime. Dry Soda. mg fn Steam. fare a. Litharge. | Nitrous Acid. 
Soapremains Translucent ‘Granular, | Firm mass, | Translu- | Pure white, | Hard white | ee oe oe on 
| partially | soli opaque, white} opaque and cent | pearly, bard translucent 
Stearic acid granular firm mass. white white jelly.; mass. mass. 
liquid. mass. 
° +. | Stiff whiti Stiff cream- | Soap formed, Very stiff, | Stiff cream- - No separa- 
coloured separates flexible, colow cream | tion of solid 
Oleic acid .. opaque jelly.| from the white jelly. jelly. soap from | elaidic acid. 
petroleum. oil. 
ee ++ | Soap formed, | Soap formed, fo 
Plaidic which which which 
acid from 


An experiment was also tried with aniline, oleic acid, and petroleum to see if a solid product wonld be formed, but gave 


A negative result, 


In the above experiments 10 per cent. of fatty acid was employed, and sufficient base to neutralize it subsequently added. 


Taste II. 
Experiments with Soars anp Beeswax: 
Solidifying Agent.| Water. Dilute Hydro” | Dey Soda. Ammonia. Alvie. 
viscous liqu out and solidifies jocculent mass 
Commercial soap. in which —- at bottom. Hoating in 
( is Suspended. petroleum. 
Hard yell on | Soup separates 
- ae ee Soft dark Light yellow Soft lizht- as 
Beeswar brown buttery | sloppy mass. | brown wass. 
mass. 
Taste IIT. 
Exrerments witn Ors anp Fats. 
Oil or Pat, ,Aaueous Aqueous Soda, | Dry Soda. | Nitrous Acid. |Sodium Siticate} Litharge. 
Remains fluid Separation of oil | Fairly hard light] :.. | Viseous liquor Pairly hard | .. 
HOW -3| sight separa- | aod of aqueous wn mass, containing |cream-co 
. { tien of soap. a insol. soap. solid. 
| Forms a Forms soap Forms a fairly | .. | 
Coles | fluid | which separates hard brown mass. 
| mass, from the oil. 
oe oe Complete Forms a viscous | oo | Be ee - a 
Cottod-seed oil.. se] ion of semm)-liquid. 
soap from oil. 
Complete | *20percent. | Pasty brownish | «. «. | Viscons liquid | White soap | 
separation of | forms a whitish containin, separating from 
soap cake ;tsome semi Solid oil. 
separation. soap. 
mass e n.| liq 
| Separation of Forms a thick col we ve 
Lard olf soap from oil. | viscous liquid...) 
hard, firm 
d separation. 
Rosin separatesout out 
entirely from oil. entirely. 
Linseed oil.. ... - 4 | saponification | yellow sloppy 
| takes plece. mass. 
Complete | white, |Farrly hard mass, .. 
separation of | and white and 
Cocoanut o1 | white soap | mass. opaque, 
frora 
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From the above tabular statements it will be seen 
that the hardest products at the ordinary temperature 
those which are most readily formed are obtained 
py the use of the free fatty acids ; (b) by making the 
oe 4n the liquid. In the latter, the glycerin liberated 
8 saponification of the oil was not removed, and 
ty herefore somewhat modified the appearance and 
sonsistency of the product. 
A few experiments were also tried substituting pot- 
ysh for soda and ammonia, and it is interesting to note 
that with certain oils the products obtained are quite 
ual in consistency to those obtained with the two 
former alkalies. Although lime and stearic acid gave 
an unsatisfactory result, further work with lime and 
the carbonate on the other fatty acids might yield 
better products. The results obtained with aqueous 
tash are summarized in the following table (IV.), 
Pat no experiments have as yet been carried out with 
dry potash, although it will be noticed that very dif- 


ferent results are obtained when dry caustic soda is 
substituted for the lye. 


aluminate appears to be novel. Sodium aluminate > 
ears to be superior to sodium silicate with many oi 
ft is a much more efficacious agent, for example, with 
both tallow and olive oil, as it renders these oils 
available for soldifying petroleum, and which could 
not be effected under the same conditions with water 
— A patent dating so far back as 1883, by 8. M. 
tiseman (No. 3,972), apparently covers all methods of 
making soaps in conjunction with paraffin, either by 
the action of alkali on fatty acids or on the unsaponi- 
fied fats and oils. This patentee has also devised a 
method of protecting the granulated petroleum from 
atmospheric influences and the action of a moderate 
temperature, by coating the product with a mixture of 
calcium or magnesium salts and sodium silicate. He 
draws attention to the hardness of the products ob- 
tained with castor oil, and thus confirms what one 
would conjecture from a knowledge of the soaps made 
therefrom. 

Some interesting products can be obtained by the 
blending of a soap-solidified petroleum with petroleum 


Taste IV: 
EXPERIMENTS with Aqurovs Porasa. 


Stearic Acid. | Oleic Acid. Olive Oil. | Cotton-Seed Oil. Tallow: Suet. Castor Oil. 
Sofe, Firm Soft flakes 
White Creaiw-coloured cream-coloured white — of soap, Firm white 
pearly thin mass; flaky mass ing with mass; 
bard mass. jelly. om resembling from oil. nO separation. 


The procedure adopted to obtain these products ' 
yaried somewhat with the particular experiment, but 
the following is a general outline of the method used 
in the laboratory : 100 cub. ems. (82°1 grms.) of com- 
mercial paraffin were heated in a capacious basin on a 
water bath. The fatty acid or oil used was then added 
in proportions varying from 5 to 10 per cent. In the 
ease of suet, 20 per cent. was necessary to obtain the, 
best results. When the mixture was at a temperature 
of about 80° C., it was thoroughly agitated by means 
of a wheel egg whisk, and then from 1 to 2 grms. of 
dry soda or an equivalent amount of alkaline solution, | 
ete., introduced. The agitation was then conducted , 
rapidly for a few minutes, during which the saponifi- | 
eation of the fat or neutralization of the fatty acid | 
takes place, and an emulsion of the melted soap with 
the paraffin is produced. In some cases the soap ap-| 

rs to be soluble in the paraffin at this temperature, | 

ut the mixture on cooling solidifies. In the best ex-; 
periments the mixture gelatinizes while still at 80° C., | 
and it becomes difficult to rotate the agitator in the 
basin. It is obvious that the uses of a solid petroleum 
which was perfectly fluid at such a temperature would 
be somewhat limited, but it is more advantageous to 
determine the melting points of the solid products in 
the usual way than make any special determination 
of the temperature at which they become solid on 
cooling. 

The melting points of the product depend on the 
kind of solidifying agent employed, some being viscous 
at the ordinary temperature and others varying from 
42° C. to 132° C. 

Among the vegetable oils employed, the best results 
were obtained with cocoanut oil and castor oil, both 
products being hard and white and far superior in 
these respects to those obtained when olive or linseed 
oil was used. 

The apparent total separation of the resin soa 
from paraffin is noteworthy, as it was hoped that the 
resin acids would form compounds which would gela- 
tinize the petroleum in a similar way to the vegetable | 
fatty acids. The hardness and consistency of these ; 
products varies directly with the amount of soap 
ponent, those containing the most soap being the 
iardest, and, as already alluded to, the presence of 
glycerin when the gelatinization is effected by the’ 
saponification of an oil or fat tends to lower the con- 
sistency to that of a buttery mass. In the case of cas- 
tor oil the presence of glycerin resulting from its saponi- 
fication does not, however, prevent the product from 
being a solid. The products obtained when dry soda 
is used in the saponification are usually darker in 
color, more translucent, and less firm than those made 
with aqueous soda. Nevertheless, a greater number 
of good products were obtained with dry soda than 
when an aqueous solution was used, as the latter class 
include examples which were absolute failures, the 
soap produced apparently having no power of occlud- 
ing or mixing with the paraffin. 

n reference to Table I., the influence of water on the 
combination of finished soap with paraffin will be ob- 
served. The product made in this way is substantially 
that covered by Smith & Pearson in their Eng. pat. 
No. 3,044, 1889. Desiceated soap refuses to unite with 
oe greeny at the temperature obtained on the water 

th, but on the addition of a small quantity of water 
and continuing the agitation, a product was obtained 
Which when cold formed one of the best, both from its 
degree of hardness and its permanency in the air. It 
would seem that water, or possibly glycerin, was neces- 
mre insure the formation of these products, and 
t t the solidification was purely mechanical, the soap 

rothing with the water and then inclosing the paraffin 


mn 5 with or in place of the air in the small bubbles 


The failure of the elaidin and elaidates to unite with |” 


the petroleum was a disappointment, as I can find no 
erence to any previous experiment in this direction. 
Fr yd some of the new methods, such as Schmidt’s, 
acid © conversion of oleic acid into iso-oleic and stearic 
with might be worked to advantage in conjunction 
tim 4 petroleum solidification process. At the saime 
obtain. will be noted that several of the products 
fashen ~y by solidifying with oleates were very satis- 
All these for the utilization of various 
pen ody order to solidify petroleum are probably 
- by the existing patents, especially those of 
son shu (Eng. pat. 2,971, 1888), and of Smith & Pear- 
F eh ly referred to. At the same time no one has 
if ai attention to the modifying action of the glycerin 
Owed to be present in the finished product. 

by tion by means of silicate of soda is covered 
Wson in his patent, but the use of sodium 


, one of the cheapest materials to use for 


jelly. When equal quantities of vaseline and refined 
petroleum are heated together and 10 per cent. of oleic 
acid and the requisite quantity of dry soda added, a 
jelly-like and yellow product is obtained which re- 
sembles ordinary vaseline in appearance, but of softer 
consistency and smelling of petroleum. When stearic 
acid is substituted for the oleic acid a pale yellow 
translucent jelly is obtained with dry soda, and a pale 
yellow — jelly when aqueous soda is employed. 
These admixtures may probably be found useful as a 
lubricating medium — seem to indicate that useful 
products could be similarly made from a petroleum 
from which the lighter spirit only had been removed. 

In Eiseman’s patent already referred to, entitled 

‘“‘Improvements in heating volatile or inflammable 
fluids and oils for storage, transportation, and other 
purposes,” an apparently essential part of the process 
consists in the admixture with the vegetable oil and 
paraffin before saponification of “an acid or acid com- 
yination.” It is difficult, however, to see what part 
the acid plays in the process, as, although he uses sul- 
phuric acid and hydrochloric acid in many of the ex- 
amples he cites, yet with castor oil no acid is employed, 
‘owing to the peculiar acid found therein.” As an 
alkali is subsequently added to bring about the saponi- 
fication, I have made no experiments in this suggested 
variation. He further states that when a dry alkali is 
employed no heat is necessary, but when a lye is used 
it should be hot, but the temperature should be kept 
as low as possible. In the experiments done in my 
laboratory, heat has been found to accelerate if not 
absolutely to be necessary for the reaction when dry 
soda is employed, but in no case has the temperature 
been lower than that obtained on a water bath. On 
the other hand, Smith & Pearson, who incorporate 
3—5 per cent. of dry soap with the oil, recommend a 
temperature a little above 280° F. while the soap is 
added, and afterward raise the temperature to 400° F. 
if necessary. At this high temperature the product is 
liquid and the process is necessarily complicated by the 
special closed apparatus soquived when a body like 
paraffin with volatile constituents is raised to such a 
temperature. 

Lawson’s patent and one by Stitt (No. 8,604, 1888) 
are both for incorporating petroleum in soap so as to 
make an improved detergent, and are therefore some- 
what foreign to this inquiry. 

_ B.—Solidification with Vegetable Saponifiers. 

Experiments have been tried with the bark of Qué/- 
laia saponaria, which has long been known as pro- 


| ducing a semi-solid mass when agitated with a mixture 


of oil and water. Saponin, the glucoside present in 
this bark, probably gives it this property, and as it is 
also contained in horse chestnuts, soap worts, and 
many plants of the Sapindacee and Mimosea, it ma 
be possible to substitute one or other of these for the 
saponaria. 
he use of quillaia bark has been covered by two 
patents (Grave, No. 13,673, 1888, and Stringfellow, No. 
14,832, 1890), but in my experiments with it the pro- 
ducts have not equaled in hardness nor consistency 
those obtained by the use of soap. 
The best results obtained by its use are given below. 


Experiments, Results, 


1, After Grave's process, using 10| A stiff pinkleh opaque jelly, 
of saponaria decoc- 


2. After Stringfellow’s potent, 


A stiff white opaque 
ing 1 per cent, ad Tie 


, which 
slowly yields ite asa 


and afterward adding 10 per! ligui 
cent, water. 

The same, but using 5 per cent. | White opaque y, more perma- 
of bark and the come quantity | nent than 4y 


of water, 


The essential difference in these two methods of 
working is the substitution of the powdered bark and 
water for the decoction in the latter process. There is 
very little difference in the appearance of the product, 
but it is stated that it is more economical to use the 
powdered bark, although, when its extraction is 
properly conducted, the whole of the saponin should 

present in the decoction, and thus prevent any 
waste of the bark. 

From the low price of saponaria bark at the present 
time and the small percentage required, it is oy. 

for transport and storage. crag 
C.—Solidification with other Reagents. 


Y | siderable. 


paraffin by soap naturally led one to experiment with 
other materials which form solid masses with water. 
Gelatin, glue, albumen, casein, gum, and many 
mineral substances suggest themselves, but on trying 
these bodies under different conditions no very satis- 
factory results were obtained. 

1. Gelatin.—On melting from 3—8 per cent. of size 
with a small quantity of water on the water bath, and 
adding the petroleum, after violent agitation and cool- 
ing, the mixture solidifies to a tough jelly. With the 
| smaller percentages of gelatin, it was easy to remove 
| the oil mechanically retained by the jelly by squeezing, 
|and on standing it slowly oozed away, and when the 

percentage of gelatin was as much as 8 per cent. the 
| amount of water required for solution was sufficient to 
| prevent the paraffin from burning. When bichromate 
| was added to the gelatin mixture before cooling, the 
|product also turned out unsatisfactory, and with 
tannic acid the product obtained was so brittle that it 
is difficult to see any use for such a material. 

2. Albumen coagulated by warming and with acetic 
acid did not retain any petroleum. 

Milk, milk extract, and casein likewise gave nega- 
tive results. 

4. Ghatti gum mucilage and ferric chloride give, as 
is well known, a thick, gelatinous mass, but the form- 
ation of this compound in the presence of petroleum 
does not prevent the latter from being easily removed 
again from the mixture. 

5. Inorganic precipitation, ¢. g., alum by ammonia, 
calcium chloride and borax, zinc sulphate and soda, 
calcium chloride and a sulphate, gave negative results. 

The reliquefaction of these various products by 
means of heat or by appropriate reagents is a question 
of considerable practical importance. A ready means 
of solidifying petroleum for transport and su uent 
reliquefaction for use would be a desideratum. here 
saponaria bark is the agent employed, the solid can be 
reliquefied - the addition of a small quantity of dilute 
acid, probably owing to the decomposition of the glu- 
cose into its sugar and sapogenin. Stringfellow has 
claimed the use of acetic acid for this pu , and 
recommends the use of ri | per cent., which he pours 
over the surface of the jelly so as to entirely cover it. 
Mineral acids do not behave so well as acetic acid, 
although, if the breaking up of the mass is due to the 
hydrolysis of the glucoside, dilute sulphuric acid 
would seem to be the most suitable. When a soap is 
employed, the oil can be reconverted into the liquid 
state by heat or by warming with a mineral acid. 
The completeness of the reliquefaction in the case of a 
soap-solidified petroleum obviously depends on the 
nature of the fatty acid liberated from the soap. As I 
have already mentioned, free stearic acid and water 
form a translucent jelly with petroleum. Hence, if a 
| stearate soap has been used, a warm acid will be re- 
| quired, and the stearic acid liberated immediately re- 
| moved from the warm oil if a liquid is again desired. 
| With oleate soaps the same difficulty does not occur, as 
| oleic acid forms no solid product with petroleum. 

The disadvantages of a solidified petroleum which is 
| liquid at a temperature below 100° C. are obvious if the 

material is to be used for burning purposes or as a 
|eonstituent of briquettes. Stringfellow’s saponaria 
| product is stated not to flow when burnt; but ap- 
| parently his jelly is not primarily intended to be used 
| as a fuel. any of the soap-solidified products melt at 
|a temperature below 100° C., and would be practically 
| useless for such work. Probably a suitable material 
| for a fuel could be obtained by incorporating the solidi- 

fied petroleum with finely divid ,0rous mineral 
| sathan, such as kieselguhr or ground brick. Using 
the latter, I have found such a mixture to burn very 
well in the open air, and it night be advantageous to 
substitute such a lamp for outdoor illumination in 
pes of the naphtha lamps at present employed. The 
| Solid Petroleum Pioneer Company, recently formed to 
| exploit a — applied for by the Messrs. Clenhall, is 
apparent. —— to introduce such a mixture. It may, 
however, interesting to mention in this connection 
that one of the earlier patentees (Eiseman) has already 
suggested the use of solidified petroleum for incorpora- 
tion with sawdust, coal, etc., in the making of fuel. 
In Sg experiments, using ammonium stearate 
for the solidification of petroleum, an attempt was 
made to overcome the difficulties met with in Russia, 
where this stearate has been used for the manufacture 
of petroleum candles. Apart from the objectionable 
smell which such candles emit, the loss of weight 
owing to the evaporation of the paraffin is con- 
Although only 10 per cent. of stearate is 
suggested in Russia, my own experiments indicate that 
about 20 per cent. of stearic acid must be incorporated 
to obtain a product as firm as ordinary candle material. 
|The loss on exposure to the air may be in part pre- 
vented by protecting the surface of the candle with a 
laze of some.organic material impervious to para: 

en incorporated with coal dust, the solidified pe- 
troleum, if used in large amounts, can replace piteh 
in Sage and form a block fuel which readily 
igni 

I have already drawn attention to the vaseline-like 
— and their possible utilization as lubricants. 

ince putting these notes together, I note that another 
application for an improved process for 

leum has been patented by 8, Lewes. 


A MYDRIATIC ALKALOID IN LETTUCE* 
By T. 8S. Dymonp. 


THE attention of the author was drawn a few months 
to the mydriatic action of an extract prepared at 
itchin from common lettuce, Lactuca sativa, when in 
flower. On examination, the mydriatic action was 
found to be due to an alkaloid. The extract closely 
resembled belladonna extract in a ce, smell, and 
taste; but a dose of 5 grains h nm given without 
urious effects. Three other commercial extracts of 
lettuce were examined, viz.: an extract of wild lettuce, 
Lactuca virosa, prepared acco to the directions of 
the British Pharmacopeia, the tory of which was 
unknown, and extracts of both the wild and the culti- 
vated lettuce, at Market Deoping, in Lineoln- 
shire. An extract of that variety of the cultivated 


* The substance of a communication made to the Chemical Society op 
December 3; rinted from Pharm. Jour. and Trans., Dec. 5, 10, 
From the Research Laboratory of the Pharmaceutical Society’ of 


The similarity between the absorption of water and Groat Bratain. 
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all contained an alkaloid which had a very marked 
power of dilating the pupil of the eye, Finally, a dried 
specimen of wild lettuce, collected when in flower, was 
examined. It contained a mydriatic alkaloid. 

The impure alkaloid obtained from the extract was 
a light brown sirup, which possessed powerfui mydri- 
atie properties. In order to purify it, it was converted 
into the oxalate. The alkaloid recovered from the pure 
oxalate, when crystallized from chloroform, closely re- 
sembled hyoseyamine, both in appearance and in melt- 
ing point. The aurochloride was then produced by the 
usual methods, and this, after recrystallization, was 
obtained in the shining flat needles characteristic of the 
aurochloride of hyoscyamine. The estimation of the 
gold and the base in this compound showed that the 
alkaloid was one of three isomeric mydriatic alkaloids 
having the formula C,;H.,NO,, while its melting point 
was 159°75° (corr.), and closely corresponded with that,| 
ascribed by Ladenburg to the aurochloride of hyos- 
ecyamine. The plant does not appear to contain a| 
second mydriatic alkaloid, although it must be re-| 
membered that only small quantities of material were 
operated upon, 

The author has thus shown that both wild and cul- 
tivated varieties of lettuce, especially when the flow- 
ering stage is reached, contain hyoseyamine, the mydri- 
atie alkaloid occurring in Hyoscyamus niger, Atropa 
belladonna, and other plants belonging to the natural 
order Solanacew, and it is probable that to the pres- 
ence of this alkaloid the sedative and anodyne proper- 
ties of extract of lettuce are due. 

That this important constituent has been until now 
overlooked is probably due to the fact that, in chemi- 
eal investigations upon lettuce, the dried milk sap, 
lactucarium, has alone been examined, although its 


value as a sedative and anodyne is by no means estab- | 
lished. The author found that lactucarium of both 
English and German manufacture was devoid of 
mydriatic properties and contained no alkaloid what- 
ever. 

The fact that lettuce contains a poisonous alkaloid 
is not of great importance in connection with its use 
as a vegetable, since it is only used for this pur- 
pose in the early stages of its growth, before the bitter 
milk has been produced, when the hyoseyamine is only 
present, if at all, in minute quantities. The amount 
of mydriatic alkaloid in the extract prepared from 
garden lettuee when in flower is not more than 0°02 
per cent. Nevertheless, cases have been recorded in 
which the immoderate consumption of lettuce has led to 
unpleasant and even fatal results. Lettuce belongs to 
the natural order Composite. This is the first occa- | 
sion on which hyoseyamine has been found in plants | 
not belonging to the natural order Solanacee. 

The author’s thanks are due to Messrs. W. Ransom 
& Son and to Messrs. Wright, Layman & Umney for 
furnishing him with specimens and information.—<Am. | 
Jour. Phar. | 


APPARATUS FOR MEASURING LIQUIDS | 
QUICKLY. 


By Arex. F. Rerp, of Bonshaw, Stewarton, N. B. | 


[Nn some laboratories many solutions have to be mea- 
sured out, and to do this quickly is much to be desired. 
The following apparatus, which can easily be made, I 
tind very serviceable in rapidly measuring out definite 
quantities of liquid : 

A piece of glass tube, A B, is taken, and a cork is 


a 


inserted in each end. Through the top cork a small 
hole is bored ; this is closed on the under side by a 
valve of India rubber cloth with a piece of cork at- 
tached to it. Through the bottom cork are bored two 


holes of about equal size, through which are passed two 
giass tubes. Two clips are attached to two pieces of 
India rubber tube at the end of each of these glass 
tubes, as shown in the figure. The liquid is run into 
the apparatus through one of these tubes from a reser- 
voir by opening the clip. The liquid rises and lifts 
the piece of cork, thereby closing the valve. There is 
now the desired quantity of liquid in the apparatus, 
which can be run out by opening the other clip, the 
valve meanwhile falling down, as shown in the figure, 
ready to let the air escape in filling again. 

The same apparatus makes a good burette if the 
tube, A B, is graduated and a little longer, as no time 
is lost in filling it to zero. It can thus be worked very 
quickly.—Chemical News. 


PROSCENIUM CURTAINS. | 


IN a paper on theaters and music halls, published | 
in the Building and Engineering Journal of Mel-; 


bourne, Mr. Ernest Woodrow describes the various 
curtains before the public as: (1) Single wrought iron 
plates, and wrought iron plates fixed on a frame, with 
an air space between. (2) Wrought iron plates and | 
wire gauze combined. (3) Asbestos cloth in various 
forms, (4) Canvas curtains with water spray. (5) Water 
spray curtain. Referring to each of these, the author 
says: What is required is a fire-resisting surface not 
affected by the great heat of a fire on the stage, which 
will prevent the passage of flame and smoke into the 


| 


plant known as Cos lettuce was also examined. They | auditorium ; a surface not affected by water thrown 


upon it when it is heated, a surface sufficiently rigid in 
itself to resist falling timber, ete., upon it, and one 
that shall not be too heavy to be raised and lowered. 
[ron plate curtains buckle and twist, allowing flame 
and smoke to pass, they convey heat, and are heavy ; 
wire gauze does not withstand falling bodies, and 
smoke and flaine will through it if damaged; as- 
bestos is fragile, and becomes easily torn; water and 
canvas depend altogether — the water being spread 
over them ; water spray will not stop the passage of 
flame and smoke. Mr. Max Clarke has invented a 
protected iron curtain which is said to fulfill these con- 
ditions. It is an open framework of iron and wire, 
protected by a covering of silicate cotton and slag wool 
on each side. This cotton is covered with wire netting, 
and forms an absolutely non-conducting material, and 
ean be covered on the auditorium side with green 
baize, to look like a green curtain, or have painted 
canvas, and take the place of the “act drop.” This 
curtain is pliable, and will adapt itself to any strain, is 
fire and smoke proof, and can be raised by man or 
hydraulic power.— Building News. 
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$2.50 a Year. Single Copies, 25 cts. 


This is a Special Edition of the ScrmNTIFIC AMERI- 
CAN, issued monthly—on the first day of the month. 
Each number contains about forty large quarto pages, 
equal to about two hundred ordinary beak pages, 


| forming, practically, a large and splendid Magazine 


of Architecture, richly adorned with elegant plates 
in colors and with fine engravings, illustrating the 
most interesting examples of modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost as well as the more expensive. Draw- 
ings in perspective and in color are given, together 
with full Plans, Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

No other building paper contains so many plans, 
details, and specifications regularly presented as the 
ScreENTIFIC AMERICAN. Hundreds of dwellings have 
already been erected on the various plans we have 
issued during the past year, and many others are in 
process of construction. 

Architects, Builders, and Owners will find this work 
valuable in furnishing fresh and useful suggestions. 
All who contemplate building or improving homes, or 
erecting structures of any kind, have before them in 
this work an almost end/ess series of the latest and best 
examples from which to make selections, thus saving 
time and money. 

Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying 
out of Grounds, ete., are illustrated. An extensive 
Compendium of Manufacturers’ Announcements is also 
given, in which the most reliable and approved Build- 
ing Materials, Goods, Machines, Tools, and Appliances 
are described and illustrated, with addresses of the 
makers, ete. 

The fullness, richness, cheapness, and convenience of 
this work have won for it the Largest Circulation 
of any Architectural publication in the world. 

A Catalogue of valuable books on Architecture, 
Building, Carpentry, Masonry, Heating, Warming, 
Lighting, Ventilation, and all branches of industry 
pertaining to the art of Building, is supplied free of 
charge, sent to any address. 
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THE SCIENTIFIC AMERICAN 
Cyclopedia of Receipts, 


NOTES AND QUERIES. 


680 PAGES. PRICE $5. 


This splendid work contains a careful compilation 
of the most useful Receipts and Replies given in the 
Notes and Queries of correspondents as published in 
the ScrENTIFIC AMERICAN during nearly half a cen- 
tury past; together with many valuable and import- 
ant additions. 

Over Twelve Thousand selected receipts are 
here collected ; nearly every branch of the useful arts 
being represented. it is by far the most comprehen- 
sive volume of the kind ever placed before the pubiic. 

The work may be regarded as the product of the 


studies and practical experience of the ablest chemists : 


and workers in all parts of the world ; the information 


given being of the highest value, arranged and con- | 


densed in concise form, convenient for ready use. 


Almost every inquiry that can be thought of, relat- 


ing to formule used in the various manufacturing 
industries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. How to make and prepare many 
different articles and goods are set forth. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of prac- 
tical value in their respective callings. 

Those who are in seareh of independent business or 
employments relating to the manufacture and sale of 
useful articles, will find in it hundreds of most excel- 
lent suggestions. 


MUNN & CO., Publishers, 
361 Broadway. New York. 
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PUBLISHED WEEKLY. 
Terms of Subscription, 85 a Year, 


Sent by mail, prepaid, to subseribe 
part of the United States or Canada, Six dolla 
year, sent, prepaid, to any foreign country. ° 

All the back numbers of Tax SuPPLEMEN", from the 
| commencement, January 1, 1876, can be had. Price, 
| 10 cents each. 

All the back volumes of THE SUPPLEMENT can like 
wise be supplied. Two volumes are issued y, 
Price of each volume, $2.50 stitched in paper, or $8 
bound in stiff covers. 

COMBINED RaTES.—One copy of SCIENTIFIC AMERE 
CAN and one copy of SCIENTIFIC AMERICAN Suppy 
MENT, one year, postpaid, $7.00. 

A liberal discount to booksellers, news agents, ang 
canvassers. 


. MUNN & CO., Publishers, 
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